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All  fill  slopes  Eli: land 
sleeper  shall  be  widened  _ 
3.0' minimum  unless  other- 
wise called  for  on  the  plans, 
rill  depth  al 

'slope  s/a/ce. 


DESIGN  STANDARDS 

TYPICAL  3ECTI0N 
Finished  Width  -  Bifum.  Surf.  Trl.  Mai  '/■ 
Variable^- dependent  on  traffic 

26.0' 


Al 

D5 


Variable  -  dependent 
'on  subgrade  width. 


.'.^'■■",.''y. r 


1, 15.0'  Standard 
unless  modified 
fo  meet  special 
conditions. 


Cut  depth  of 
slope  stake. 


CUT  SLOPES  * 


Cut  Depth  al 
Slope  Stake 

Level  Terrain 
Design  Speed 
TV  m.p.h. 

Rol  ling  Terrain 
Design  Speed 
60  m.p.h. 

Mountain.  Terrain 
Design  Speed 
SO  m.p.h. 

Solid  Rock 

O     -  5' 
5'  -  IO' 

/o'  -  /s' 

/5'  -  20' 
Over  20' 

3  ■■  1 

4:1 
3  ■■  / 
2  :  1 
J'/e--l 

3  ■■  J 

4  ■•  / 
3  :  J 
2  :  1 

J'/e:l 

3  :  t 
3  ■/ 

^  ■/ 
/»  ••  / 

J  !  1 

hit 

a  ••/ 

'A  :t 

*-Cut  slopes  fo  be  uniform  through  each  individual  cut.  See  Standard  20£-G<S 
for  backs/ope  rounding. 

FILL  SLOPES 

fill  Depth  at 
slope  Stake 

Level  Terrain 
Design  Speed 
70  m.  p.  h. 

/Roiling  Terrain 
Design  Speed 
SO  m.p.h. 

Aiounlain.  Terrain 
Design  Speed 
50  m.p.h. 

Rock 

0  -5' 
3'  -  JO' 
JO'  -  /5' 
/s'  -  eo' 

Over  20' 

S  :  1 
4  :  / 
3  :  / 
2  ■■  I 
/%■/• 

5  ■■  1 
3  :  1 

2</2:  1 
2  :  J 

I'M  ■■  1  * 

5:  I 
2'/*:  1 
2  :  i 
/f&:  /  * 
/».•/• 

j'/z  :  I 
Iti  :  I 
/'/*  .-/ 

*  -  Use  2:1  slopes  for  clay  and  silly  soils.  Widen  as  shown  on  typical  section. 
MINIMUM    VERTICAL  CURVEi  LENGTHS* 

Type  of 
Vertical  Curve 

Level  Terrain 
Design  Speed 
70  m.p.h. 

Roiling  Terrain 
Design  Speed 
60  m.p.  h. 

Mountain.  Terrain 
Design  Speed 
50  m.p.h. 

Special  Design® 
Design  Speed 
40  m.p.  h. 

Crest 
Sag 

2.5 
!  .5 

2.0 
1 .0 

1  .5 
/  .O 

1 .0 
1.0 

*  -  Values  given  are  the  rate  of  vertical  curva/u/-e  /engfh  in  stations  per 
percent  change  of  algebraic  difference  and  give  shghly  more  than  non-pass/hg 
s/ghf  distance. 

»-  Special  design  where  SO  m.p.h.  des/gn  speed  is  not  possible. 

MAy/MI/M  GRADE3  4  HORIZONTAL  CURVES 

Level  Terrain 
Design  Speed 
70  m.p.h. 

/foiling  Terrain 
Design  Speed 
60  m.p.h. 

Mountain.  Terrain 
Design  Speed 
SO  m.p.h. 

Special  Design9 
Des/gr?  Speed 
■dO  m.p.h. 

Maximum  Grade 
Max.  Horiz.  Curve 

3% 
3°30' 

5% 
5°00' 

6% 
7°30' 

77« 
12°30' 

©  -Special  design  where  SO  m.p.h.  design  speed  is  not  possible 


Traffic  Volume 
ADT* 

Pavement 
Width 
(feet) 

Finished 

Shoulders 
(feet) 

Remarks 

o     -  /oo 

/oo    -  /OOO 

/OOO    -  2SOO 
2SOO    -  4000 

Over  4000 
2-  Lane  Interstate 

24. 0 

24.0 

24. 0 

24. 0 
Spec.  Design 
Spec.  Pesian 

24. 0 
2S.O  ® 
32.0  » 
3G.O<a 
^oec.  Design® 
44. 0  ® 

Min.  Primary  -  2S.O' Fin.  Snldr. 
£xceot  Mo</n  famous  -32.0  fin.  Sfl/dr. 

*-  In  some-  cases,  traffic  volume  may  be  given  as  u 

In  such  coses,  DHV  *  7  =  ADT. 

©-  full  width  prime,  seal  and  cover  mater/at. 


Monfana  Sta^e  Hi^hwan  Commission 
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MONTANA   STATE  HIGHWAY  COMMISSION. 

SPECIAL-   TYPICAL    SECT/ON  OP  E\Ar?TH  CTJSADE  SHOWING 
MINIMUM   ^TANDAfEDS?   TO  3E  FOLLOWED  BY  COUNTY  PO/ZCES 
WHEN  BUILDING  P.OAD3  ON  FEDERAL  A/D  J5ECONDA\&Y  H/GHWAY 
*5YS>TEM  FO/Z  EATE/Z.    G/ZAYEL-  AHd/o*  &ITUMIK/OUS  S>UfZFAC/NG 
WITH  FEDERAL  AMD  . 


ADDITIONAL  WIDTHS  OF 
B-AfZTH  SUB-G-EADE  FOG- 
HIGH  EE.  FILL  5 


30 


2.4  '  SHOULDER  TO  SHOULDER.  WIDTH 
ifO/S  FUTURE  FINISHED  ROAD  SURFACE. 


PR.OF  GR.  =  FIN.  GK. 
 jC  

'b-FuTUPE    SURFACING  COURSES 


Top  OF  EARTH  SUe>\<SfZAD& 
C/SOWIV  O.QZ'PER  I.O' 


CROWH  O.Q2.  PER.  1.0 


Z4.Q' 


A1  ditch  of*  c/szatez.  width  is 
'highly  desirable  where 

F*FyA CTICA&LE  . 


hJoTE  i:-  The  norma/ depth  0/  future  surfacing  courses  /s  /Z" or  mors .  Where  me  suhgrade 

soil  is  of  an  inferior  qua// ft/,  or  where  high  wafer  fa  hie  conditions  dictate  a  deeper- 
depth  of  fufure  surfacing  courses,  fhe  earth  subgrade  as  constructed  by  County 
forces  should  he  widened  zo"  over  that  shown  above,  for  each  z  inches  of 
surfacing  course  depfhs  cfefermined  or  estimated  io  be  needed  /n  excess  of 
iz  inches.  This  addificnaf  width  w  Hi  provide  for  Jrt  /  s/opes  for  rne  surfacing 

Note  Z-^For^rr^os^^eco^da^  which,  according  fo  the  ssf /'mates  offheSfafa 

Highway  Commission  P/anning  Survey,  wilt  carry  in  excess  of  100  ve hic/es  per  day 
fne  earfn  sub-grade  width  as  constructed  by  county  forces } 
should  be  that  shown  below. 

AVeiZACE  OAlLy  T/eA^F^/C  SU3-GF!ADJ=  WIDTH 

/oo       to     /ooo    38 

iooo     To     ZSOO    42 

ZSOO    jo    4  000    46 

Montana  5Vaie  VAwy.  Commission.  


DATE. 


APPROVED 


5T^T&  HU1HWA.Y  EVlGlWCtR. 
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REFLECTORIZED  CONSTRUCTION  SIGNS  CSi,2,5$4(R) 


v  C5  3R 


A'-o"  CS4R 


1-9 


"  A 


WHVT 


6  ARROW 


"2. 


DETOLjR 


BLACK  LETTERS 


T 


BLACK  BACKGROUND  -V 

ARROW  FOR  DETOUR  RIGHT 

Use  with  reverse  arrow  for 
detour  left. 

sca.\_e  i"=  i-o" 


SCALE  1  -1-0 


DETOUR 


DETOUR  SIGN 

.TO  BE  PLACED  AS  SHOWN. 


C5ZR 


BLACK 
BACKGROUND 


C5  IR 


WWTE 
LETTERS 


e-o 


PORTABLE  SUPPORTS  FOR  ROAD  CLOSED  SIGN 

SCALE    1/4"=  I'-O" 


SCALE 


Note  -  signs  to  be  furnished  and  erected  by  the  contractor, 
signs  to  be  constructed  of  va"  waterproof  plywood  or  other 
material.  that  will  satisfactorily  withstand  the  weather  . 

EITHER  THE  BACKGROUND   OR  LETTERS  SHkLL  BE  REFLECTORIT-ED^^q1^ 
SIGNS  TO  BE  FASTENED  SECURELY  TO  4"X4"  POSTS   SET  AT  LE AST 
3-o"  IN  THE  GROUND  AND  TAMPED.  CENTER  OF  SIGN  TO  BE  S.b'  ABOVE 
GROUND.  THE  ROAD  CLOSED  SIGN  MAY,  AT  THE 

CONTRACTORS  OPTION,  BE  FASTENED  TO  A"  X.  A"  POSTS  AS  SPECIFIED 
ABOVE   OR  NIOUNTeO  ON  THE  PORTABLE  SUPPORTS  AS  DETAILED  AT  LEFT 

car 


SUPPORTS   TO  BE  SECURELY  ANCHORED 


THE  LOCATION  TO  BE  DETERMINED  BY  THE  ENGR. 

Montana  Stale  Highway  Commission.  


SYATg-TilGHWAY  ENGINEER  |j 


REFLECTORIZED  CONSTRUCTION  SIGNS  CS-5,6*7 

~&et/        CSG     White  ^  f~*"x £ ' 3ose  S/""s 

/"xS'^r/p  at  eoch 
errcf  ana  middle 


3co/e  /-o" 


Whiie  n         C  5  5 


E  G 

"drive  carefolly 


CONTRACTORS  NAME 


White  - 
3/ack- 


pa/ntea  b/ack 


CS-1 

-Mil  SL@W 

s 

M 

-EQUIPMENT  AW 

o 

^ME®  WORKING 

>- 

AHEm 

3ca/e  /■£■"*  /-0  " 

NOTE      3IGN3  TO  BE  FURNISHED  AND  BISECTED  BY  TH£  CONTGACTO& .   S/GNS  TO  BE  COS/STffUCTED 
OP       WATE/epieoof  PLYWOOD  OIZ  OTHEe  MATERIAL  TH^T  W/Ll.  S^T/Spy^CTOS/LY 
WITHSTAND  THE  WE  A  THE/3.  E/THE&  THE  BACKGROUND  O&  LETTESS  SHALL  3£ 
/SEFLECTOie/ZED  (W/PE\  ANGLE)  ■  3/GNS  TO  3£  FASTENED  ^ECOjeELY  TO  4  "*  <4  "  P=>OS  Tf 
J5ET  AT  LE4ST  3lo"  /SJ  TH£   GROUND  ,4ND  TAMPED.  CENTER  OF  JS/GN  TO  3£  3-E-' 
ABOVE  t?ieoUK/D.   THE  LOCATIONS  TO  3£  DETERMINED  3Y  THE  ENGINEER. 


Montana    fltjtg    Highway  Commission 


»TATt  HIGH  WAV  ENGINEER 
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90°  REFLECTOR/ZED  R.  R.  CR055ING  PROTECTIVE  SIGNS 


-?/d  ppe  CCJ? 
?h-*cdea  *o  pos4- 


3o//S  •  #C'*~J%.  hd 

jus?.  leng/k  a S  .TqiS'.-pd. 

yyosn^rs  vi  v/A  c/usT-r/nwn 


fT 


J  L_ 


I  c/ojs  "AC 


t|  -  1     IT  TT    L :    II  i  ,\  I ;  '       ■  '  ' 


C/<7T>ps  -  Assoc iaf /  'on 
of  Amer/can  A?o/'/noads 
S/gna/  section  dhz*v-ng 
/Vo-  /G-dfrC  or  eqt/a/. 


R.  R,  X-ing  sign  she//  be 
febr/ca  ted  from  fa"  s/ee/ p/afe 
hov/ng  an  approvea  syn/het/c  or 
virreous  ename/  finish  Of  extruded 
o/^m/num  a//oy  sec //on  howhg  o 
minimum  section  modulus  or 
0.07<  norma/  fo  fhe  face  of  /he 
S/pn-  6QG/-TG,  GOGS -TG,  or 
G0GJ-7~G  o//oy  sha//  be  used. 


Post  -  <d"dia.  *  opprox.  AP-G'po/v.  wrouyht /fan 
or  s/ee/  or  b/ackr  iron  ppe  we/gh/hg  o  m/n/mum  of 
/O  /as. per  //h.  ff.  If  b/ock  /ran  p/pe  /s  used^p/pCfC/omps, 
f  cops  sho//  be  po/nfed  one  shop  coa/  red  Jeodi  one 
first  f/e/d  coa/  red  /eac/  and  one  f/na/  coaf  of 
0/1/rr?  'nis  m . 

Afuminum  s/gns,  ff '  ^sed}  S'hafr  be  deyreased  and 
e/ched  fo  provide  aroper  axfhes'/on  for  ref/ecf/Ve 
sheefrng  w Zhou/  far/her  /ma/menf. 

lef.'echr^cf/On  sha/'  be  pecoma/ished  by  means 
of  approved  wide  any/e  ref/ecfive  shee/ing.  Cross  due  ks 
sha//  be  wh//e  or  s//rer  wi/h  b/ock  /er/ers.  />Su// (/p/e 
t"Ock  sign  s-ha/i  be  b/ock  wi/h  whife  or  si/ver  /7y/7jerc/s 
and'  /ef/er/hg. 


•6  a//a.  ho/es,  /oca/ed  o's 
rea^/red  fo  mos/  cdra/?  /ageous  /u 
f/f  a/u/77/num  secf/on  US' ed\  Locate 
^as  shown  for  s/ee/  S'/jrn. 

,  -iff  „ ■% >*t.  .  j      .r  .*  ,  <  . 

RAIL  XROAD 


t*<xf.J 


■90 


y3ac*  s/afe  sna//  be  0./cZ5  m^/m^-n 
rh,ckness  COG/-  TG  a/um/num  o//oy  . 


,  v/e  "  ho  /es  /oca/ed  as  requ/hed  fo 
f//  o/c/m/num  sec  fro  ~r  use<d- 


frfi//fip  >  'rack  s'gn  sho//  be  fobr/co/epf 
from  /4  goge  f/a/  sfe>e/  or-  0.  OS/  /nch 
m/n/mum  thickness  GOG/ '-TQ  a/vm/n^m 
Q//oy  sheef. 


■c~.:c3  let* 


S/gn  sha/f  be  /oca  /ed  no/  more  /hon  /3  f/-  from 
cenrer  //he  of  /rack  ancf  she// no/  be  /ess  fhon  €  f/. 
nor  more  /nan  /O  ff.  from  fhe  neo-  edge  of payemen/ 
or  frase/ed  way  i/n/ess  /oca, '  concf/'frons  regu/re  o/herw/se- 

•5/gn  t  /ndica/ing  number  of  /racks ,  jha//  be  used  where  /here  are  f/vo  or  more 
f recks .  The  number  cf/sp/apecf  on  fhe  s/gn  s~ha//  be  fhe  /of a/  nt/mber  crossed, 
/nc/ud/hg  s/d/hgs.  7~he  d/s/ance  /ha/  -sho//  be  oss'i/nned  f~o  separafe  /r-pc/cs 
before  on  oddif'ono/  cross /np  spn  /s  cor/s/d&red,  /s  /CO  f/.  un/ess  /oca/ 
cond//ions  require  o/henw/se . 

/ie/ghr  of  s/'en  may  be  varied  OS  required  by  /oca/  cond/f  ons. 

The  occepfed  guanf/f'/'es  of  frh/s  //err?  s-frofr  be  po/'d  for  0/  ffre  cort/rpcf 
pn/'/  pr/ce  ecrch  for  re f/ec  for/zed  ro/'/rood  cross/ng  s-/gn t  comp/efe  p/oce, 
wh.ch  pfrce  s-na//  be paymenf  /fr  fu//  for  fum/sh//'np  and p/oc/hy  0//  mo  fer/a/s, 
-r^c.  -c  n^mera/  frcck  s/gn  and  c//  /obor  foo/s}  equpmen/JS'upp//es  one/ 
mc/aen/a/s  necessary  fo  comp/e/e  /he  /rem- 


dia/yrefer  ho/e 


/Vumer'a/  as 
-eats/red. 


\  * 


a- 


I        -1  ]  1 


50"  REFLECTOR  I  ZED  R.  R.  CROSSING  PROTECTIVE  SIGNS 


prps  cap  . 


So/tj  -        //MC-E-Jq_.  hd- 
Srax.  rust.  ^#qw#  as  reqcz/red . 

t/SC  O'/iS/TT/frU/TT  So//s ,  nuts  / 
wj/A^/"J  vvifk  a/i/msrrum 
j&cf/orr. 


3<?ck  p/c/e  -use  *v/f/r 
a/t/minum  seci/6/7  oniy. 


5  5  I  N  G 


damps  -  Assoc iah'on 
of  American  Po//roads 
j/ana/  section  ah/w/fap 
A/o-  /GP7-C  or-  <~%csc/. 


4Sm 


P.  P.  X-  ing  s/gn  Jf/tof//  be 
fabricated  from  fa  "  j/ee/ p/ate 
hav/ng  an  approved  synthetic  or 
vitreous  ename/  finish  or  extruded 
a/um/num  a//oy  ject/on  having  a 
minimum  jeer /on  modu/uj  of 
0.074  norma/  fo  Me  face  of  /he 
S/an.  GOG/-TG,  GOGe-TG,or 
GOGJ-TG  a//oy  sha//  be  ujea'. 


Post  -  <"d>a.  x  appro*.  AP-0*O!&/yt  wroisyh/  iron 
or  j/ee/  or  h/ack  iron  pips  kve/gh/ng  a  m/n//r?(jm  of 
/O  ids. per  //h,  ff.  If  b/ack  /ror? p/pe  is  uj  ed}  pipe  tc /amps, 
ft  caps  jha//  he po/n/ed  one  shop  coaf  red  iead)  one 
first  fie/d  coa/  reef  /ead  and"  one  f/na/  aoaf  of 
a /am /hum . 

A  turn inunj  J/ynj ,  if  used,  Jha//  be  deyreased  an>d 
etched  fo  prov/de  proper  ac/hej/or?  for  ref/ect/Ve 
jheehhg  yvifhouf  far/her  treatment. 

Ref tec/or  1  ^ai/on  sha/i  he  accomp/shed'  by  means 
of  approved  w/de  ang/e  ref/ecf/ve  sheet/hy.  Cross  hoc  As 
sha//  be  whi/e  or  j/'/ver  w/fh  hiack  /e/fers.  <4fa///p/e 
t^ack  s/pr?  jha//  be  h/ac/c  w/'/f?  wh//e  or  j/'/iver  numera/s 
and  /effer/ng. 


A"  Si 


9 


A  I  LA 


 ;  1 


0  A  D 


7t" 


Sac-k  p/a/e  jher//  be  0./£o  m>n'r-r„m 
thickness  GDGi  -TG  a/vrrt/rrum  oiioy . 


'ftp'  ho/ej  /oc-a-'ed  as  reay/red  fo 
fit  a/um/num  j echo  7  usee/. 


Mtsffip  'e  trac-c  j  'gn  jha//  he  fahrica/ed 
from  i<  gage  f/&/  jfeei  or  0,00/  /hch 
m/n/mum  thickness  GOG/  -TG  a/um/num 
ai/oy  jheef. 


m 

lit 
IT  t 


C/ass  "A0~ 
COTCre/ff 


S/an  jha  J/  he  /oca  fed'  rtof  more  fharr  /5  f*  from 
center  i/ne  of  track  and  jha// no f  be  /ejj  than  G  ff. 
nor  more  than  iO  ft,  from  /he  near  edge  of  pu  j"nen/ 
or  /ra^e/ed  way  un/esj  /oca/  cond/'f/anj  regu/rs  o/nerw/je. 

J6§flft  jndica/ing  number  of  /racks ,  jha//  he  ujed  where  there  are  two  or  more 
tracks.  The  number  d/sp/01/ed  on  the  s/gn  sha//  be  the  fota/  number  crossed", 
/nc/ud/hg  s/d/hgs.  The  c//jfar?ce  that  ~?ho//  he  asJL/rned  fo  separate  frncfts 
before  cm  addi/Zona/  cross/ng  s/gr?  /s  cans/ncrred,  /s  /OO  ff.  un/ess  /oca/ 
condz/ions  regu/re  o/herw/se. 

tte/ght  of  s/gn  may  he  varied  as  reap  tree/  by  /oca/  cond/'/forrs. 

The  accepted  gpa/y////es  of  fh/ls  //em  j^ha//  he  pa /a*  for  af  //?e  con/rac/ 
i/rr//  pr/ce  each  for  re  f/ec tor/zed  ra//road  cross/ng  j*/grf}  comp/e/e  /rr p/ace, 
which  price  sha//  be  paumenf  /rr  fu//  for  fum/sh/hy  and  p/ac/rry  a//  ma/er/d/s, 
inc/udihg  num era/  track  s/gr?  and  a//  /abor  too/s,  eo</ipmentJs-app//es  arte/ 
/nciden/a/s  necessary  fo  camp/efe  the  /rem- 


diasrte/er  ho/e 


Atume^a/  as 
required. 


9' Pod. 


V 


ezitl 


0 

r 
l 

! 
I 


U-Type  approved 's fee/ 
post  we/gh/hg  a  minimum,  of 
£ /bs.  per  /in.  ft.,  pa/nfed 
w/ftl  one  snop  coat  red  /eoa1, 
one  firs/  fie/d  coaf  red 
/ead  and  one  f/fo&r  coaf 
a/uminum . 

-  or- 

4'*<~,  S^S,  Aio.  I  common 
treated  fir  or  /archwood, 
pa/nfed  w/'/h  three  coat's 
wh/fe  lead. 

Wood1  posts  sha//  be 
trea/ed  rv/'/h  a  S%>  so/t///'on 
of  pen  fach/oropheno  /  in  a 
//ght  petroleum  so /vent  fn 
accordance  yviih  AA3h/0 
Spec.  M- 133 -34. .  Any  non- 
pressure  me  mod  approved 
by  the  eny/neer-  may  be 
used.  Pa/nf/ng  j no//  be 
_  accomp/fshea  not  /ess  /ban 
two  weeks  after  trea/ment 
and  prior  fo  erection. 


REFLECTOR  I  ZED  R.  R.  ADVANCE  WARNING  S/GN3 


Stee/ s/'gn  -  %  'dit7.  ho/es 
Z-  %'ga/v.  bo/fs,  n///s  /  waj-Z/ers. 
-  or  - 
A/um/'num  sign  --%'d/a- 
ho/es,  ff'j&t 'a/uminum  bolts, 
nuts  /  washers. 

Length  of  bo/ts .  as  req  d. 
to  fit  posf  used- 


ft.  f(.  advance  warning  sign  sha//  be  fabr/'cated 
from  16 ga.  sheet  s/ee/  hav/ngr  e//her  a synrhef/'c 
ename/  o/~  a  v//reous  ename/  f/n/sh  or  may  be 
fabr/cafed  from  0.03/  minimum  thickness , 
SOS/-TS  a/um>/num  sheet- 

Aluminum  sha//  be  decreased  and  efcf/ed  fo 
prov/'c/s  proper  ad/7es/on  for  reflecfor/z&d 
sheeting  without  further  freatmen/. 

ft.  R.  advance  warn/hy  sign  sha//  be  p/aced  af  a 
s//yh/  any/e  toward  the  road,  af  &  po/nf  not  /ess 
than  6  'nor  mora  than  /O  'from  the  edge  of  pave- 
ment or  frave/ed  way ,  un/ess  /oca/  cond/t/ans 
require  otherw'se,  with  the  /owes/  edge  of  s/gn 
'above  the  road' surface  and  a  m/n/mum  of  ZOO' 
and  a  max'/mum  of  SOO '  from  the  cross/ng  or 
as  direcfed  by  the  eny/neen. 

3ackground  -  highway  ye//ow.  Qorder-j  symbo/ 
and  /e/ter/hy  -  b/ack. . 

Ref/ecfor/'z/on  s~ha//  be  accomplished  by 
means  of  a/op  roved  w/de  any/e  ref/ecf/ng 
sneef/'rry. 


'4 

> 

/tie' 

s'/*- 

The  accep/ed  c?uon//f/'&s  of  fh/'s  /fern 
sha//  be  pa/d  for-  af  /he  con/racf  unit 
price  eacff  for  advance  wam/hg s/br? , 
which  price  sha//  be /oaymenf  /n  fu/7  for 
furnishing  and  o/acing  a//  mafen'c/s,  tabor- 
eqy/pmenf,  foo/s,  supp//es  and '  inc/denta/s 
necessary  fo  comp/efe  the  item. 


DETAIL  OF  LETTER 


2 


6  GPS 

77?/. &  3/Sf  fo  tie  p /seed 
/n  cf  prom/nent  pos/f/on 
at  po/nLs  wfere  route 
fo  p/f  furna-  off  from 
pr/nc/p/e  f)/g/?wey  or 
county  road. 


GRAVEL  PIT  SIGN 


'/4"M>L£S< 


/"xe"s*4s 

LUM3£P MAY 
S£  US£0 


3. 


3  TRAP  /MOW 
04" 


/e"x/a" 

r?£0  FLAG 


t  /3QLT  i A/or 


GRAVELS  PIT 


/"X4"srocK 


?"t~t-A  _  "SLACK 0OXP£R-tS 


F-345  (7) 
LAB".  NO.  178357 


This  S'$n  to  be  suspended  from 

<5'\3o"sLgn  tiy  any  con\ 'en /en t 

method,  noting  thar /'/ may  be  used 

on/y  once,  ffoard  need  nof  be  patnted. 

Letters  L"  nLgn,  SLACK. 

Project  number  and  f/rst  of  p/t 

Laboratory  numbers  fo  be  used. 

if  a  ma/ntenance  sfockp/Le,  use 

contract  number  /ns  teed  of  project 
number. 


Words  "&PA\/£L  P/T" fo 
tie  pa/nfotf  on  each 
s/Ce  of  board. 

3oard  to  be  pa/nted 

v///<Sr/WA  y  PSO  "  W/Y/7 

BLACK  /e/fers. 


Tf>/3  s/gp  to  tie  pLacedonj  gate 
or  fe/7ce  post,  or  fastened  to  a 
3 fee/  poof,  wh/chever  /a  most 
Ju/ta6e, 

If  fo  be  fastened  fo  fence 
post  a  me  Med  ^shou/d  tie 
con  tr/\/e  d  fnaf  yv/'/L  not  prec/ude 
conf/'nued  use  of  the  stgn. 


ROUTE  MARKER 


/"x4'X  /8*  -2 
f/?OM  STOCK 
MAT£f?/AL 


To  tie  pa/nted  WeWAi R£D" 
both  s-/des  wfti  /a" 
border.    Tne  route  markers 
5t>auLd  be  constructed  for 
reuse. 


Ttiese  markers  fo  tie  p/aced 
a/ons  ff/e  route  from  the 
*GMAV£L  P/T"s/gn  fo  the 
grave/  p if,  £>&/ng  so  Located 
fnaf  route  w/'/L  be  c/ear/y 
def/hed. 


MARKINGS  AT  PIT 


Ttie  grave/  p/t  sAoo/d  tie  marked  and  s/'gned  /o  accord 
w/'tti  any  current  /nstrucf/ons.  fn  genera/,  ttie  tioundary 
o  f  ftie  p/f  stiou/d  tie  we/L  marked  by  tarn  ar?d  ftED 
f/ags.    Test  fio/es  ^tiou/d  6e  marked  tiy  &f8fc*3  ~ 
^now/ng  depth  of  overburden  and  grave/. 


||  APPROVED. 

Montana  Highway  Gommislon  H  yrATE^,G"vv^_ENGINF^ 


f?£V.  J-i-SG 


s 

o 
I- 


i 


<5 


ET 


LAMINATED  WOOD  GUARD  RAIL 


□ 


t 


)^f-g'Ma//e#J>/e  Ufos/ter 


End posf \sho/Z  be  of  fee/  os 
d/rccfed  /by  the  Engineer. 


r. 


do/nf 


<3"x  6"x  <s'-o" Pio&As 


#A/a//eaA/e  k&sA, 


1 


Ur/fWrocg/?/  h/asfer ^)  do/n/s  — ^      \  — ■ — ^ 

Z'xS'fMmma/edjSsfi/.Afm.  £engf/i  li/m&er /€'    ^4  fdicA / ' 4-o' 'Lap >jo/n/s-> 

PLAN 


£  rb/e  for 
■■£"*/£•  Mach  do/f 


/2_ 


Hi 


M 


CM 


J5".*-  7  "Mac/?.  £o/f  -  tfe&d  ffun/er 


s-o'c-c. 


£.nc/ Posts  fo  he  7-p"  cc  fo  a//ow  ;z  " 
of  rati  beyond  /osf posf. 

 miT&M&m 


•&x/5£  S&fefy  /3o/f\ 
r^/ag^ered A/a/Z/np- 


r£'*o"£&r&  wrapped 
§£§>-  W/Z/r  *<2  W/jne  S  /o " p/fcf?. 


DETAIL  OF 
CCNC.POST, 


FRONT  ELEVATION 
CONSTRUCTION  DETAILS  OF  LAMINATED  RAILS  &  POSTS 


DETAIL  OF 
ALTERNATE  CONSTRUCTION 
USING  SAFETY  HEADED 
BOLTS. 


SEC- 


.  

i 

V 

Posfs  3/7^// he  of zoncre/e ,  or  /reafed  woo d3 as  apec/ffed /n  ffte  STO. 
specs,     or  spec/*/ '  prods /ons-  ZSa't/ings  sft&ff mpef  /he  reo'u/re/r?en/s  /h  /he 
Sfandand  3pec/f/caf/qns.  or  3pec/'aJ  Proy/sions.            '  , 
P/us'T  —  Pai/ings  /  Pos/s  3na/Z  oe  pa/nfed  /n  accordance  W/r/>  rne  3/andand 
spec/f/caf/ons.Pa/nffnd  0/ cone  re /e  pos/s  yvff/  no/  de  repu/red. 
End  pane  fs  fo  he  ffa  -ed  as  d/rec/ed 3d  rne  Engfneer-  /4//  hardware  except  nads 
7b  he  da/ran/zec/.  A/a//  fsf  p/anh  fo pos/  fwhere  wood  pos/s  &re  used)  yv/fh  <do  d. 
nads,  2nd.pfanh  fo  /s/  yv/fh  /od.  nads,  3 're/,  fo  Znc/.  yv/fh  Zod.  naps  -          fo  3rd. 
w/fh  40  c/.  na/fs.  A/ad/hg  fo  he  on  2  f~f  cen/ers  s/aggered  £p  and  ho//on~?  2"/ns/oe 
of  edge  wtfh  jb/nfs  na//ec/  fop  f  fyof/orn.  , 
A/ora  —  Pa/nf/hg  ?  Z/a/Z/ng'  efc  a aZ/ '  c/zdyerfs/ons  same  for  eZZfer  a/rerr/are  fiVnere 
Wood  pos/s  are  used. ) 
 This  sheet  for  his /or icq/  reference  only .  flo/  fo  de  used  far  des/grn.   


DETAIL  OF 
SAFETY  BOLTj 


7) 


STELE.L  GUARD  RAIL 


£  ofra-//-?  3pec pro Ws/on^  for  rar/  e/esnem 


J^Aou  fcfer  of  root/way 
or  a?  jsfaAec/  by  /he 
Engineer. 


tfoTS.     See  p/onp  /or  type,  of pojfs. 

For  wood  or  crone,  guard '  ra// '  pos/5  see  3ff.  a/o.  //  geI  ■ 
Concrete  pos/s  s/ial/  be  casf  lA/zYa  /70/es 
to  fasten  ffre  type  of  ra//  fa- be  usec/^- 


D 


£.  of ' ro//-y 


M. 


TT 


tVt-  -rfZ^  -!*ikr- 

4-' 


IZ'-G" 


LJ 


1 


5 


^1 


ELEVATION 


DETAIL  OF  WOOD  GUIDE  POSTS 


ZL 


I 


! 


f 


J 


ca//ecf  for  /'n  rihe  Spec /'a/ 
Prov/'s/on^. 

-  /o  meer  //i£  reov/femen  /j5 
for  Po3^  /n  me  Sfencf&r-c/ 
^pec/f/o^fbn^. 
RA/MT  ~Poj?/s  jr/?a/f  f/rs/  6<? po/htec/ 
yy///}  J  -  coafe  of  approved* 
b/ac/cpa/nf  from  bottom  /o  c 
po/'/i/  &' "above ground  //he. 
from  /h/s  po/n/  /o  /op  of pas/ 

pa/n/  vv/ff  3 '-coo/s  o  f  a/proi/ecf 
w/?/f<s  pc//n/. 


A/ot£  -  On  a// pnq/'&oTis     r}     ,  , 

di/Zde  pos/s  7&       re  //e  c/or/z  ea  by 


Montana  Slate  Hi3hway  Commission. 


APR 


STATE.  H1GHWAV  ENGIN  EEK 


REV.  1-  1-56 


REV-  \O-\- 51 
REM.  10-8 


Jl 


ROUND  WOOD  GUIDE  POSTS 
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qP4 


?  IlllllllifN 

III 

"lllllt 


&MS*  /vc£TAi££W  <Tfa4&  m&7££*  &SO 

/A&CH        <C00&£F&£S  P//VS-.  POSTS 

sha^l  SS  sreA/&Hrsot/A&,  A**a  f&££  F£Vrf 
defects  of  ail  js/*/os,  ^oshali  SS  car 
r£*oA<  <l/v£  re^ss/vo  7-         thaai  jtooays, 
a/o&  mos*s  7-ac4a/  /  y&as  //vAaMrtCE  of  as  a. 

All  SAgA?  S/JAjLjL  SS  PEEJ.E0  s^/VD  THE 

f>ost^  r<e/MM£?£>  Smooth  of  ah  wots 
aaso  p&o-rscr/orts. 

Posfa  SHALL  BE  TREATED  WOOD  A  5 

called  fo&  in  -Fpfc/al  F'/zoy/s/o/vj. 


POSTS  JH/IU  f/PSTSFPA IN  TE  D  W/TH  3  C04T5 
OF"  s4PP/eoVED  3  LACK  PAINT  P^OM 
BOTTOM  TO  A  PO/HT  S'^BOVA  GROUND 
PPOM  THIS  POINT  TO  TOP  OP  POST 
PA/NT  W/TH  3  COATS  OP  AlPP&OVED 
WHITE  PAINT. 


/Jots  -  Os?  <? //  prq/'^cf/^  -  CFa/c^s  yOO^/jr 

fo  be  ref/ec+or/z.ea  bj/  sfore  forces. 
 AJPAI7AA/A  S7>37-£?-  H/&HWAY  CO/Wf$/ON 


APR 


STATt  HIGH  WAV  ENGINEER 


RtV.  (0-1-51 
REV.  1-1  -SG 


DETAIL  OF  CONCRETE  GUIDE  POSTS 


23 
QP1 


40-0"  C'C 
Un/eas  afharw/se  no/ec/  on 


<5' 


I 

I 


5" 

, .  * — k 

-4  -*4-  x  5-0" Bars  wrapped 
w/fh  *6  wire  @  /o'p/icA. 


V  t 


I 

i 


SE.C. 


*  >t 


doncre/e  in  Pos/s  sha// 6e  C/ass  £> 
^frenj-fh  or  e^ua/. 


&j/  Forces 


Montana  5taie  Highway  Commission 


APPROVED 


rATE^iofivvW?  ENGINEER 


REV.  IO- (-51 
REV-  1-1-5S 


r 


c 

3  w  Weld- 


Bottom  of 
posts  shall 
be  pointed- 


red /e<s.d. 


o/i  e 


3r££L  posrs 


'et.ce  /?/<2/e  sA<a.//  Ae  4"x<s"s/ee/ 

p/&fe  Op  f& 777/77.  AA/C&neSS., 

secure/y  use/ded  to  posA  <ss 
/'/rd/cafed. 

/?<?/7ec/o/-/z  //?p  rnaf  'K  sA<s//A>e 
fumisAed  <f  <zpp//'ed  Ao/kce  p/<xfe 
S/afe  Agrees. 

sAoc//der  of 


Gu/c/e  po^/s    sAts//  Ae  <3pp/TOfed  ■5Aa/?</<ird 

7^  tfe-z/rj;  J~  &e<s/7?,  &  &e  a./r?  or  /.  prowd//7£f 
<s  /77//?//p?a/77  u/e/gAf  of  /.ss  /6s.  per  //A  /ooA. 
Pos/s  sA<z//  Ae p?/kced  <sA  <*?o.o  '  centers 
or<zs  d/recfed  Ay  TAe  Av?g//?eer 
Post's  sA<z// Ae p?<2//?Aed o/?e  sAop  co<zA  of 
frsA  f/e/d  or p>r//77<2  oo<3.f  of /-<°d  /edd  <z/?c/osie  f/7<?/ 
*//p<g/*?f  sAd//  /7?ee/  A/re  r-egc/zre^e/i/s 
■Specs. 

70s /s  sA<&//  //7c/t/oe.  <s// 


Cod?/  of  <2./tS/?7/1£//77  fee//?/.  ^7// 

■M&  *S/</  Specs. 

7e  £> 

y<?<?^/r<?d  ro  /c/r/r/s/?  *f  /'/rsf<z//  &s/de  fosfs 


o/~ secfoA  y/.o£  of /A* 

7Ae  t//?// pr/ce  />/d  -/or  srecu  s/ee/  yts/ds 
A?Aor,  e^(//p/77e/?/ ^  /r7*?fe  r/if/s  s-cot//s-ed  /o  fc 

co/^/^/e/e  />?  p/zce,  &xc/</*s/*sa  of nef/ec  Aor/^<zA/'o/i.  ff  /Ae  Co/? /r<£c /or 
p/zces  pos/s  Ax  PA/f/'/ry,  s~ts/ A& A/e.  ps<z c<s. c/// o/7S  sA&//  Ae  AzAe/r  fo prey- 
eif  /Aft/s-Y  /o  /Ae posfs.  ff  fA<s  posfs  <*./-& pAiccd  //7  AoAss,  d//Azc£- 
f  //^A<*//Ae.  rAorooyA/y  /iz/TTpecd. 


Montana   5late  HigVnwai)  'CoMMission. 


Refl.  Mail,  fa 
be  furnished 
#  installed  by 
jffarre  forces. 


3houlder  of 
roa~dw<3y . 


4! 
o 


eefi,  I 

It 


j 


OP  &lff0£  POSTS. 


APPROVED 


rATg^llGHWi^y  ENGINEER^ 


I 

o 


R£V.  1-1 -SG 


RBV.  \0-l5-b5 


SPACING   OF  SPOT  POSTS 


10 


Equation:  Normal  S¥=94\/-^- -TO 

Spacinq  of  1*+  post  off  either  and  of  vertical  cunrt»  1.6  Sv 
,.    '  .  %ni  -3  Sv 

.         .  3rd   .        •       •         km        ■  •    ■  6  Sv 


OS-, 


C 

o 

10 

</) 

> 
k 

3 
O 


c-  200 


—  5 


-  4 


o 

SPACIN6 


-  3 


k     2  +1 
C 

J 

IO  15  20 

Degree  of  Curve 

OF  SPOT  POSTS  ON  HORIZONTAL  CURVES 

NOTES: 

The  spacing  of  Spot  Posts  on  tangents  beyond  the  limits  of 
horizontal  or  vertical  curves  shall  be  700  fact  unless  otherwise 


a 

t» 
u- 

■ — 

t/l 

t 
-0 

cl 


^  ISO 


50 
40 

30 

L  20 


01 

<a 

1 

CD 

•6 


c 
<* 

i 

d 

O 

c 
*> 

u 

.«> 


D 
O 


I  — 


1— 

■ 

3^ 

4  — 

5  — 
6— 


1—  I 


o— 
9— 
O  — 

cr»  11  — 

14  J 


4 

u 


SPACING  OF  SPOT  POSTS  ON  VERTICAL  CURVES 


ordered  by  the  Engine**:  ,  , 

Spot  Posts  shall  be  timber ,  Concrete  or  Steel  as  called  tor  on  the 

plans  or  in  the  Special  Provisions. 

Delineators  are  to  be  furnished  £  placed  by  State  forces. 


Monfana  Stare  Highway  Commission 


a1 


RE.V.  JO-9-53 


( 


CORRUGATED  METAL  GU/DE 

TVPE  ^" 

Co  (EEL)  CHATTED    H\BTAjU  QUIDE  POST 


fad  We/cfs 


£EFI_ECTOeS  ON 
foOTH    SIDES  OF 
POSTS  — 


S>TD  ICp  C,AvG,e 
COEEUdATED 


TVPE  xv& 
coe.euc,ArrED 

G»UlDE  POST" 


>£"d  We/ds 

A* 


PA^VEIVAENT 


qeOOIMO  LINE 
VAB  I  A.&LE 


J*\>-voAe_  to  be,  4eter  - 
~~rrV\v\ec\   \n  -f  — 


^  QENEEAL    NOTES  "7 

COlSeU GATED    /v\ETAsL_ ; 
METAL    If 

cut  from    5toclc  Sheets, 
Qolvqniz-ng    -shall  be.  per- 
formed  cvtVer    cuffing.  Side, 
cu+s  shall  be  on  f  he  Crown 
of  Corrugations.  The  Corr- 
ugated NAeta\   t>hall  conform 
fo   A.A.SHO  —  Designation  - 

eEFLECTQi2t?: 

/"<5T#  pia/e  shcr// 6e  <o"*  7j 
sfeei p/afe  of  /G  <?a.  minimum 
thickness,  secare/y  weided  /o 
posi as  indicated. 

Refi&c/or/'zin^  /77arffr-/a/ 
s/ra//  be  garnished  and  app//ed 
fo  face  piki*  Mge  J~/af?rarc&?. 


ye>  g,alv.  wftcH. 

BOLT'S.  N1UT=, 


U     SHAPED  FENCE 
POS.T   AAAT'L.  f\A\N 
WE\C,HT  L&S>. 

FT".  —  PAINTED 
OR  CiALV. 


A.S  shown  onHj 


Or  ex's  directed   fc>y  the  Encpr: 
PLAN  OF  G|UIDE   PO*STS>  -Mo  Scale.  - 


If  ground  Adjacent  T© 

the  Post  is  d  \  slot-  bed  in 
any  manner,  it  sha  II  be 
backfilled  to  level  of  ex- 
i  sting  surface  ^compacted. 


EI2ECTION: 

Cave  shall  be 
exercised  in  tightening  the 
Bolts  used  with  fbt  Type 
V'B"  posts  «bo  as  not  fo 
cause  warping  of  the 
Qoide  Post.  The  Posts 
eha.ll  be  installed  ma 
Vertical  Plane  ana  m  socb 
a  manner  cvs  not  fo  caos*? 
distortion-  When  in  place, 
the  Posts  shall  not  vary 
rno»e  -than  i"  rn  2-'  6"  trotn 
q  Vert,  p 


mP    —  r> 


-77ZT/.  J-l-5<o" 


WIRE   PENCB  (TYPE  F-4) 

^tretcb/ng  Pos/  /3Zo'  Max.  /rom  cor post"  Brace  comer  /  gate  posts  as  be/ow. 
or  S3  repu/reo1  by  around  //he.  Corner  posts  to  be  braced  on  ett  3/des 

brace  cons f rue f /on  J&m*  At  at  cor     \_         receiving  tension. 


31 


3    WlfZB   FENCE  (TYPE  PS) 


T 


^  Abtes  4  a/t  ofher^at/mens/ons 
same  as  top  deta/'f. 

BARBED  WIRE  4  WOVEN  WIRE  PENCE  (TYPE  F-Z) 


n4 

3  I" 
3  u 


1 

j'xjp"  bo/t  hoeks-^  ft 


/Votes  f  a//  other  d/mens/ons^ 
same  as  top  deta//. 

FARM  ENTRANCE   GATE  (TYPE  G-l) 

"  1  ,         Hook  with 

1|  va/  s tap  fee 


5 

0 
1 

H 


/g-g" 


] !  ]  //V     "  Wrought  3 tee/  strap 

hinges  bo/ted  to  gate  with 
^3  ■  £" x  3j" gs/v.  carriage  botts. 


16 -i 


P/ELD  ENTRANCE    GATE  (TYPE  Q'Z) 


3 


46"\b.Z  £/ecfr /catty  „i 
wefded  fw/'st  fink  cha/h-. 
secure /y  sfap/ed  to  post  I 
~e  /ever,  '  ' 


I4\7t% 


fastened  to  top'wre 


I  I 

ll 


v '/ '/xsww  AVw 


2  V 


—  2z  V  *  3d  stay  tied  to  ma/n 
fence  by  3  w/re  /oops. 


1 1  43  "of"  // ga-  w/rt 

  \\  for  gate  ,1 

I  refa/n/ng  /oop\jj 

!6'-6"      ,|_,         e"-3"  -J 

Posts  ■■■  JfpdfT"  Cedar ?  £■  a" /ong  *  £"m/'n.  d/a,  for  //'ne  posfs  and  7-o 

/ong  <  6" m/n*  d/'a.  for  corner  £  gate  posts. 


Wire  gate  n 
Vndepcnde. 


It 


be  h'ed 
t  fence . 


z 
n 
P1 


W/es  :-  Z  po/nr  da '/v.  barbed^  w/rej  appro  x.  3 SO  /6s.  per  m//e,  Z 
strands  of /Z  da.  w/re  fw/sfed,  wtm  bar 6s  jpaced  3 'apart. 
Woven  w/re  zd*wrde.    Top  4  bottom  w/res  "/oga.  l/nes  /fray  w/res  */Zf  g<3. 
Stays  /?"  apart.   41/  Wire  /o  be  attached  to  posts  on  pasture  side  of  fence. 

LuM0£e  ■■' Fu/t  sawed  Montana  Larch,  or  Montana  or  Pac/f/c  Coas/  £>oug/as  f/r.  Braces 

may  ..a/so  be  construe  fed  of pee/ed  round po/es  ofam/n/mum  diameter  of  4f 
5T4PLC.3 :  /?  ga/van/zed  fence  sfap/es  #3  w/re . 

ALT£RNATE    CONSTieVCTION.        .        ,      r      *        , ,  *  /• 

Mete/ posfs  may  be  usec/Th  p/aca  of  wood  posfs.  Ir?  3  fa //a //on  yy//f  be  c/one 
accorcf/rg1  fo  manufacturers  recommence  f/ons . 

Leaning   fence  may  6e  substituted     approved  6u  the  £n^/neer.  


i 

Q) 
3 
01 

C2 


i 

o 
o 
3 
3 

o>' 
o> 

o 

3 


t 


1 


WOVEN  WIRE    WOOD  SLAT    SNOW  FENCE 


s 

9W  1 


5 


aft 


/r'<3/-  di reded  by  fhe  £r?g/r/eer. 


-/*x  J.   c/7^e/r/acad  p//7<s  £>oard 
A/o.  2  £347/770/7  grade  -/7t?f  pa/'q/ed- 
f/'ed  rofes7ca  gyery^ft.  tr/r/t  /wo 

\cr/7r7ea/ea  i>V/re,  Lopped  AO' f  Tied. 

r9'0"  /a/7f. 


''/Z  x/S  irorr  p/s* 
with  head. 


II 

u. 


_Ll_ 


METHOD    OF  GUYING 


SECTION 

ZoTFands  hlo.  /0  daude  p/a/n  b/ack       ~.  .„„ 
annea/ed  wire  Belong  at  end  posts  to"*?*"^/*^ 


1 3/rand  hto.  /o  gauge  p/ain  b/ack  an  ne  a  ted 
Wire  3'-o"  /onp  at  intermediate  posts. 

PLAN 


Po^fe-  f#J><f  7'0"/0/?f  <?/7d '/Z/r/7/f/7ed '  tv///7odt d/7c/7or 

far  /<?<?,        0/7^/^  fed  rd//or  mx////dd fd/?d/7/7d/ 
/>ror/ffd& /fo/ tre/p/v  0/  /<fd^t £JfS 

Mfyxff/afei  $%"x/&"xxfO"m?w&?  Apoe/far  tv///r  f  dd£/d5, 
ddd/7  £r#/7j?/j?///7p  <?/~ <? ' fd/yd/7/^ddrw'rd3-/7d/ 

/?/<?/<?  //vr/75  //7  f/re  tredyv  //?  ddc/7J>/?ddd 

/•jyOffJ?  jd/<d/&.  A//3f£?J&  fa  #d  /d7/77drdddf '//? 

fat  \00/&/&/7  0/"  drdo^o/d  or  red*  ox/ofe  of fa?/?.  & 


ivavETv  Wt*M  iVaao  si.pt  sa/ow  P&Atcg    {&&t/ML.m  P&/&/-/T) 

//ore.--  Z"x4'  £  4"x  4"  brac/ng  cuf 


53 
5F2 


■fx*' 


o 


sect//?//  p-p 


WOOD  SLPTS.'  See  S-terP&rzZ  Spec/Yv'carvbn*-  Ybr  M?0pS/<3/-  Eenee. 

>7//  /u/776er  i/rrfre^fec/  <s>xc<spf  &"x£"s<  A?-/?  posrs 

tvh/c/r  &/z&// 1>0  frejfeP  £7S-  C£?//eP'  J&r  /h  /he  3/endenc/ 

jLu/776&/~  s/uf//  6e  fi»t3ff/i? '•■C&armf'  Doispfes-       or  &/7 &/%>r&ts&& 

3 /7c/  s/70//     e&t/&/  to        gr&cfe  ofe&/7&t/4r&  so/ecrf"  G&mmarr  fa 

sccara(a/7ce~  w/h5  P/77er/c3/7  lt//77£><erSfe/7d&/zfe  Svr  so/r  wc><?<d  /U/776&/7 

BOL TS:  -4x4"  S?r//7f0rt*  f&  6*  bo/fed1  /&  & "X& "Posfc  w/th 

staples:  wood  s/srf  snow  fence  "fa  hm  s&atp/eo?  s/r/h^ers  wf6 
/"  &*/iw/7/Z0&  ST<3p/ej?  1/S//7&  J?/  ST^p/es  per  rov per /a-OSecf/cw. 

&&PCES:  2x4"  fr&C&s  f&  oe  us*ef  j&f  O&etr  e/7tf  a0Cfifat?, 

Pr        '//fferva/s  where  /empf'/ir  <?/  -ferce  per/77/f-j;. 

A/p/LS:  J?"* xg." 'sfrv/Rpon*  a/rot \£>r<zces     60 /Tw/feif  or  ibg-/m/feef  •/& 
G"x6"  pojsfe  fV/'M  60/77/77 0/7  /7&//s, 

^W^/  &*<=£////  arca/tP  posfs  sfo//  6e  approved.  ^Xe^^i  vWsc 

7c/70r&£s#/7/y  T^a/Trped '3/74 Pc/77pacfep  ti&Ter//7#  sfa//  x  * 

00  reserfePiis-for  i-torei/gh  C0/77P3£f//y7  /f regv/ret/ 
£>y  Tre  £/7t?/'/7ee/7 


DIMENSIONS  OF  CM.  PIPE  ARCH  CULVERTS 


4L 
CM 


I 

ft 


NOTE:  -  /9  fo  /e  ranee  of f/uj?  or  rn/hus  /  -  /'no  A 
w/'//  he  joer/n/ss/S/e  *h  -span,  r/se  f'  "3". 


l» 

/&9e 
/rt. 

A fag a 

3 

/n. 

/Ve/^Af  OS  Cover  A  /^er/ 

D/A-  OF 
EQU/V.e0UMD 

/ 

2-4 

S-9 

/6-20 

/3 

// 

/./ 

4i 

/6 

/6 

/6 

/6 

/6 

I 

/5 

22 

/3 

/6 

/6 

/6 

/6 

/6 

/6 

/3 

2S 

/6 

2.2 

5 

/6 

/6 

/6 

/6 

/6 

2/ 

2? 

/e 

2.6 

Si 

/4 

/4 

/4 

/4 

/4 

24 

36 

22 

44 

ei 

/4 

/4 

/4 

/4 

/4 

30 

43 

27 

6.4 

7 

/2 

/2 

/2 

/2 

/2 

36 

J50 

o7 

8-7 

8 

/2 

/2 

/2 

/2 

/o 

42 

SS 

36 

//4 

?t 

/O 

/2 

/2 

/O 

/O 

I 

48 

6S 

40 

/43 

/02 

3 

/o 

/O 

3 

S 

54 

7£ 

44 

/7.6 

«* 

7 

e 

8 

7 

60 

MULT/ PL  E   INSTAL  L  ATIONS  > 
Where  mv/Sip/e  //nes  ofp/pe  are  /hs/a/Zecf*  /he  aa/'acer?/  ^/kfes 
-?/?a//  6e  o/7<?-/7ar/f  fAe  /a/yes/  hor/zonia/  c//'t7/77e/-er  apart 
wfr/r  4  /*/.  Me  max/marrr.  approved_       J  v 


MONTANA    ^TATE  HIGHWAY  COMMISSION 


STATtH  IG  HVVWr'  ENGINEER 


REV.  10-1-51  K£V.l-t-5e 
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"CM" 


DIMENSIONS  OF  STRUCTURAL  PLATE  PIPE  a 
STRUCTURAL  PLATE  PIPE  ARCH  CULVERTS 


STRUCTURAL  PLATE  P/PE  CULVERT  (STRUTTED  f  MOT  STRUTTEC) 


STRUCTURAL  PLATE  PIPE  ARCH  CULVERT  ( /VOT  STRUTTEO) 


Span 


R/se 


Area 

Sa.  Ft. 


"B~* 
Inches 


Height  of  Cover  in  Feet 


/O    //    12   /S    14  /3 


G'-l" 


4-7" 


22 


et.o 


70 


to 


to 


to 


to 


to 


to 


to 


to 


6' -4" 


24 


SO.  5 


to 


to 


to  to 


G'-9" 


<'-//" 


2G 


22. 0 


JO 


to 


to  to 


7'-0~ 


S'-J' 


7'-3" 


S'-S" 


26 

St 


2t.4 


to 


to 


to 


20.8 


/O 


to 


to 


7'-S" 


s'-s" 


S3 


22.4 


/o 


/o 


to 


7'-/r 


5'- 7" 


35 


2t.7 


to 


to 


to 


e'-  2' 


r-s* 


33 


20.3 


/O 


/o 


to 


e'-  7' 


S'-t/" 


40 


22.  7 


/O 


s'-to" 


g'-  r 


43 


21.9  TO 


9'-  4' 


G'-S" 


46 


23.  e  s 


S'-G" 


G'-5" 


49 


22.9 


S'-S' 


S2 


21.9 


to'- 3" 


G'-9" 


SS 


24.  O 


tO} -3" 


6'-/t' 


S3 


2G./ 


/Q'-/t" 


t/'-5" 


7'-/' 


6/ 


7'- J" 


G4 


25-i 


27.4 


II'-  7" 


7'-s" 


G7 


2G.3 


It'- tO' 


7'-7" 


7/ 


25.  Z 


l2'-4" 


7'-S' 


74 


27.5 


/2'-G" 


7'-//" 


73 


/2'-  3" 


3'- J' 


8/ 


12'- /O' 


S'-4' 


35 


/S'-  5' 


S'-S" 


39 


/S'-//" 


9'-  7" 


S3 


/4'-/' 


S'-S' 


/4t'-S" 


<?'-// 


97 

/Ol 


/4'-ZO" 


~3rzT 


/05 


/S'-4' 


s-'-s' 


t09 


/S'-G' 


t3'-S' 


S'-S" 

s'-  F 


/t3 


tl3 


/s'-/o" 

IG'-S" 


s'-  to* 


7*g 


/G'-7" 


9'-//"' 


J£G_ 


2G.4 


25-2 


24.0 


2G.4 


28.9 


27.G 


2G.3 


26.9 


3/- <S 


3Q.2 


23.8 


27.5 

mil 


26.  7 


/O 


to 


to 


8 


8 


tO 


to 


to 


to 


to 


to 


/o 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


/o 


to 


to 


to 


to 


to 


to 


/o 


to 


to 


to 


to 


to 


to 


to 


to 


10 


to 


/o 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


/O 


to 


/O 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


/o 


to 


/o 


to 


to 


to 


to 


to 


to 


to 


to 


to 


/o 


to 


to 


to 


to 


to 


to 


8 


to 


to 


to 


to 


to 


/o 


/o 


to 


to 


to 


to 


to 


8  8 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


/o 


to 


to 


to 


to 


to 


8 


8 


8 


8 


8 


8 


232 


5  S 


#<-  for  design  purposes  on/t/. 
 Montana  S/a/e  /Vta/rtvau'  Commt'ss/0/7 


State  highway-  engineer 


CORRUGATED      METAL    PIPE  SYPHON 


45 

s 


l  jo.o'    i  j^fbt&f'-fafflif-  Jit? hi"-  Tit  be  y/verJ  one  coal  red  ZeaJ (ASTflt)  /o  o'  i 

A^O-f4       3nJ  3offJc/eni  coats  a/ornihurn  P3/hf(A3TM)  ><C~J"5 
'liS.    -*?<3lope  as  shewn  ,,■  .         ...        .  0/  „, 


'T* '*WV    ^(S/epe  as  shewn 
*7  VVW^.  '  °n  X  sec. 

/M  . — /'A///7. 


to  coyer 


j\for£.:-Any/e3  of 
elbows  mat/,  be  ve •riser 
■for  special  insfol/-*- 


6m»  s  1 


at  ions  to  ma/ce  s  or 
5' fir  the  situation. 


I.  /o.o 


0  Slope  os  s/iown 
ci i  X-  sec. 

£,"Min 


ic™?//! ^r/'fio"  f'f*'  •  >v+c+c's-  zo' 
W  =  (Sea  fed  from  Cross  sections) . 
L  ■  (/4s  ca/ied  for  on  pfans) 


OUTtrT 

jew  <r<?z,. 


z/o/iJaro 'p'pe  eoi/p- 

f/faf  *t'<?/y~?j  m  p'f>*2  - 


t  fx/ 

//vz  ^=7-   h&Afr  /'«tit 


■~?~/ope  os-  s/ioiyn  on p/ons- 


/A^rS7/L/./77-/£>r/  /Vo.  Z 

To  />e  t&O&f  H'/ro'-t?  /7</»?//S'/.iw  Afc.  /  /„-»  no/  /ptjs^/o/t?         /o  /<ess 
Mon  /77//7/sr/vm  Ji-^'^r  //fan  mfopmpf?  cottar 

.^symen/  for  p>/pe  /a  be  m&cfe  for  /ena/A  meg^c/recf 
e>/6ng   4  of p/pe 


^trjf.  fro, 


"0 


18 
M 

b 


For  reinf. sft. 
front  E/ev. 


-  Corners;  hW:JL?S 
jferr^/r  ^e/i/^re-j/ 


\ 


/•,,Z-*4  Bars 


,  1. 

VS 


T. 


f7CJcfw<3//£  on/ess 
ca/fec/  for  on 
p/sns. 


V, 


(Wot  to c^^z?     /?//  e^^tS  <?<?r/?&r*  efeiawAsAs  /<?A*  c/^.vz^r^  /" 

CSvZFisf  i<*AT!V  A?t?/>?fcrc/>7f  js/c^V  /o S>e  no/         Mm  /.'z*  /<?  /7^jr<xf//b<?<?  co/r<rr<?/& 

"f^C"^  rf Screen  to  be  inc/uJcd 'in  the  Unit  Price  bid 'for  fin.  Ff.  at  pipe. 


//VL/ET        cyl/rL^T    /f^/7£?i4//7f  Z  J?  FOg  CMf? 


\c/..'ylD"c:c//c.  g£.iNh~5n.. 


CU.  YDS. 


CorC 


MLET  0UTLE1 IK/L  E7WTLZ1 


LBS. 


/&"    /.77     Z.f>  .13      .53    &Z  30 

Z.O  -el     .7G   8Z  34 

SO"  4.?/    Z.O  1-06    .95  99  66 

36"    7.07    ZO  1.68   t./l    JfG  8Z 

4Z"  p.az   ZO  Z.JO  f.40  /39  I  OS 

stO"  /Z.37    ZO  2-3Z  J.  66  16Z  /Z4 

/Cem/orramiwr  of  /ho-ice/ett  So  />a  ///e.'t/de*/ /n  tv7/S pr/ct)  6/<Jper  cri/. y&,  ot  cone. 

Or 

t/re  J  f&ndora1  >5p< 

5ee  33- S3  For  fc F>  Hec/tfvva//s . 
 Montcina  f-tat'.  Hi-nhv.-nY  Lomml5.5j.on, 


D/M£td3iOrd  TABLE 


L 


3^0" 
3-6* 
4'd 
4'-6' 
3-d 


L 


2  -z" 

z'-&" 

2-  /d 

3-  Z' 

3-f 
3-/0 


A 


f-3 
1-6" 
1-9" 
Z'O" 
Z-31' 
'2-6' 


3 


t'-3" 
t-6" 
t-9" 
Z'-O" 

Z'-6' 


\3AGE 


2-  6" 

3-  0 

t  ti 

3-  6 

4'-0" 

4-  6" 
3-0 


16 

14 
14 
12 
IZ 

to 


•X/f/7 {///,'  <■  SO  • 

A3e/pf  Ca"y  typAop p/pe  as  crcf/sa  far  iff 


STATE    HICnHVVAy  ENGIM 


RE-V.  IO-Z3  J!it.  10- I- 51 

REV.  6-1- S3 
REV.    I  -  1-56 


44 
SPPS 


STRUCTURAL  PLATE  PIPE  STOCKPASS 


■6:. 


"Si 


c/ 


^/■r^/  back f/'// (Minimum  depth  1*0  J 
D/MENb/ONS 


Oes/grn 

f7/lse 

3pan 

Gage 

a  * 

b  * 

C  * 

A 

G-G" 

5'-/0" 

/O 

j'-/0" 

jr'-i?" 

B 

7 '-7" 

j5'-/0" 

/O 

J  '-3" 

4'-7" 

/'.,** 

g'-/o" 

*  »  for  des/gn  purposes  on  A/.  3eve//ng  sha//  commence 
at  /he  bo//orn  of  /ne  fop  p/afe  ana*  ex/end  downward  on 
a  ife  :  J  j /ope  /o  /he  /op  of  /he  corner-  p/a/e. 

A  fo/erance  of  ±  4%  /n  -span  t  r/se  w///  be  accep/af>/e. 

The  /eng/h  sha//  be  measured  a/ong  /he  f/ow  //ne  of 
/he  s/ocApass. 

Oh /ess  o/hertv/se  ca//ed  for,  end  /o/afes  sha//  be 
beve/ed  as  shown/  above ,  and  sha//  he  measured  ana 
pa/a/  for  a/  /he  un//  pr/ce  b/d per  //hea/ fooh  of  s/ruc/ara/ 
p/a/e  p/pe  sfocArpass.  When  enc/s  are  beve/edj  /he  crng/e  of 
skew  sna//  no/  exceed  /3°  un/ess  o/herw/se  no/ed. 

See  J  he/.  5«Z-GCf?/?  for  r/jorap  /f  /oe  pro/ec//bn  /S 
necesscrrc/. 

A/in  imam  cover  -  f.O  fr.  ho  f/h/sh grade . 

Max/mum  cover  =  G.Off  fo  f/n/sh  grade. 

fj/J  s/opes  sha//  be  warped  m/n,  £5.0  on  each  s/de  of 
^sfockpcrss  fo  f/'/  /&  :  /  heve/.    r< 

/  APPROVED.  \\it*.  J  ull^di 

VXf 

Mo  a  /ana  S/afe  ff/gnway  Commits/on 


J-  1  -SG 


r 


REINFORCED  CONCRETE   PIPE  ARCH  CULVERTS 

(PREFABRICATED) 

 I 


*  D*1 


3E 


fjL. 


4-0" on  6'-0"- 


Longitudinal  Section 


-SPAN 


Transverse  Section  a  End  View 


CO 

tr 


SIZE 

WATER 

area  sa.ru 

RISE 

SPAN 

A,* 

T- 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

s 

?4" 

a.& 

l&" 

Z-&>2." 

2>^ 

<v 

1 V 

5" 

\% 

3" 

1  ^6. 

My  » 

2.4 

40& 

^ » 

— 

14^ 

3o" 

4-4 

1  'i 

ZZ7z 

0.2.2 

4 

1  V/t 

5/6 

1  >34 «" 

2*.' 

51 

■  5  0 

30* 

n  ^' 

36" 

G.4 

O.Z5 

1 V 

4" 

3V 

a" 

4" 

nV 

62" 

r** 

»^ 

42" 

8-& 

0.50 

4^z 

V 

»V 

4" 

»v 

34- 

z." 

4° 

2V 

2fr* 

H3" 

15' 

Zi>\ 

1\ 

zs^ 

4-8" 

\r.4- 

3*>" 

58  t 

0/2>3 

5' 

V 

2" 

5" 

2" 

2# 

5" 

2234 

&v 

84" 

4-0' 

3d 

&/$ 

Z8>5 

60* 

177 

45" 

73^" 

0.40 

6" 

l'V 

5" 

2V 

V 

5" 

28k" 

3%" 

3%. 

10*." 

27*." 

105" 

45' 

37«A" 

11  He" 

36  V 

72" 

25.6 

54" 

88" 

0.59 

7" 

i" 

2V 

6" 

3V 

i" 

2V 

6" 

34*. 

4V 

4'A" 

12  W 

32V 

126 

I5»- 

45" 

13*." 

43*." 

*As  ■  MINIMUM  REINFORCEMENT  FOR  EACH 

of  the  two  lines -steel  area  in 
square  inches  per  lineal  foot 
of  pipe  barrel 
Concrete  -  3500  p.s.i. 


t4oTfc-  For  R.C  Flareo1  End  Sec-Konft 
SCfi  Std.  shecT"  Mo.  77  -  C73 


Montana  StaH  Highway  Commission 


APPROVED 


0_  ^W^J  uJ.^^ 

rATeTFliGfiw^  ENGINEER 


Key.  8  -11- Si 


5s 


0 

3 

-*• 

Q» 

3 

ft) 

§- 
< 

£ 

o 
o 
3 
3 


r 


STAsNDARD   SECTIONAL.  Rfc\*lF.  CONC.  UMOe.RPA.SS 

Construction  methods,  reinforcng  stee  ,  concrete  ,  methods  of  measurement :  4  basis  of 
payment  shall  conform  to  f he  specf ications  for  Re.nforced   Concrete   P.pe  Culverts.... 

Half  Plan  of  End  Section-Showing  Wing  Wall  ReinfwY 

a-r  T  1*-  « 


i 

j  j'BeinforcementintViis;  . 

portion  same  es  in  ^4 
,  [intermediate  sections; 


( 


'"^-Female  end 


  *6Wire' 

Male  end 

HALF  SECTION  ABOVE  FLOOR  THRU  END  SECTION 


Gravs/  backfill, 
when  ccr//saf  for, 
s/7ff//  conform 


longitudinal  section  on  <£ 

Details  of  Intermediate  Sections 

AfT.StcpoM  4950  LBS. 

rr.  Sictioh  7*10  lb*. 


t3 

TRANSVERSE  SECTION 


LONGITUDINAL  SECTION  ON  t  OF  END  SECTION 
CONCRETE-  4500  LBS.  PE.R  SQ.  »W. 
STL.  FABRIC  -  A  ASH  O  SPE.CS:  M-55 


EisID 


E"M-D-  SECTION 


Construction  Ncrt»»:- 

If  the  splices  art  not  electrically, 
welded,  the  reinforcement  shall  be 
lapped  not  lots  than  4o  diameter*. 

If  the  splices  ars  ekctricallu, 
welded.the  member*  or  either  a 
welded  splice  or  intersection  shall 
develop  4  tensile  strength  across  the 
weld  not  less  than  the  minimum 
required  strenqth  of  the  fabrie- 

four  foot  lengths  shall  he  used 
only  to  secure  required  length  o£ 
culvert.  Short  lenqths  of  pipe 
stall  be  insraued  ncarenos 
of  culvert. 

Mo^  more  Mian  two  4-  ft. 
sections  shal\  be  uaecj 

in  ang  culvert. 

Cover  over  tap  of  U-Rass 
min  •  e'-o".  ma*,  jo-o". 


.„  ViEW  OF 
est.  wacHr  of  fno  seer.  10,450  los. 

MEASURED  ACOUG  F.U.  j  WHEN    END   SECTIONS  ARE 
FOR      THFV  ARE 
UMir  PRICE 
COMCRETE 


TO  et   MMSUREO    ANO.  R4IO  FOR 


BIP'  FOR  STANDARD 
UNDERPASS  -"V  


CALLEO 
AT  THE 
"SECTIONAI  REINFORCED 


7) 

o 


LP 
LP 


o 

01 
0) 

(Ji 
-t- 
01 
-+- 

(O 
X 

£' 
rr 

$ 

Ql 
£. 

CI 

o 

3 

3 

5' 
o> 

o 

3 


s 

i 

I 

6-) 


STANDARD   SLCTIONAvU    REINFORCED  CONCRETE  UNDERPASS 

TOE  PROTECTION.* 


ALTERNATE  HI 
BACKED  CONC 
G/PGAP 


ALTERNATE  AVO.  I 
HAND.LA/D  SOCK  ^e/P&AP 
Z.O  OS-  Y03  EACH  C0#M£&- 
T&  3E  P4/D  THM  UN/T, 

P/e/C£  B/P  PES5  CO.  YD. 


*  This -Standard  appf/es  a/j?o  to 
S/d's.  44-SPPS  ?  53 -/rCS/?. 


.ALTERNATE  IT 
CONC&E  TE  BLOCK 


PRO  NT  V/3W 


ALTEENATS.  IT-  Co/s/CF>£T£  BLOCK 
TO  BE  MJDE  OF  /O,  8"x  8"X/GU  COKIC^ETE  BLOCKS,  MEETING 
AST-M.  SFEC/FIC^TIOM  C  S>0  -  44   G/SADE  B,  AT  EJCH  CO^NE/Z, 
LAID  WITH  A  /.o'  BATTEJ3.  MO/STAG   BH/iLL  CONSIST  OF 
/  FART  HYOfZATED  LIME  ,    G  FA /STB  OF  BAKID  4  / PA/ST  CEMENT. 
TO  BE  INCLUDED  /hi  THE  UKIIT  F/SICE  3/D  FO&  COSlC.  U-R4SS. 


siLTE/ZNATE  UL. 
BACKED  CONC.  /3/P&AP 

M/NJZ  SACKS  EACP  CO/ZNE/e 
CoNCjeBT^  /U  ^ACKB  TO  3B  SAMB 

pjeoF>o/%r/os/  or  AcjG&eg-a  tbb 

A  NO  CE,  slENT  s4S  U^ED  /N  COS/C. 
P/PE.    'j'O  BE  INCLUDED  /N  THE 
UN/T  P/J/CE  B/O  EO&  CONC  CS-&ASS. 


O 

TO 


r 


84"  REiMF.  CONC.  FLAT  BOTTOM  STOCK  PASS- 


o 
oT 

-h 

& 
■r 

O 

o 

3 

3 

o> 
c/> 

3 
3 


3 

m. 


at 


> 

j 

7) 

o 
\< 


ml- 
of 


$STL.  FABRIC 


EMD  VIEW 

SjoTZ  :  -  FZE/NF.  3TE  EL  $  CONCRETE  5HALL 
CONFO&W  TO  3PEC/F/CAT/ON3  PO&.  &£JNF. 
CON/C.  P/PE. 

FLAWED  END  TERMINAL  3ECT/ONS  TO  &S 
INCLUDED  IN  LENGTH  OF  P/PM  43  SHOWN 
ON  PLAN3. 

333  37V.  34  -#CP?X  PZP?  T03  PROTECT/ON 
/P  M3CES3AXr: 


(jROOVB  END  OS/  OUTLET  END  ^BCT/ON. 
'TON CUB  ZND  ON  INLET  ENO  SECTION. 


O 


PLAN 

Vjwmmt  ,2t'nrtore24''>V"-0v/S'ae  efome.'e/- ofp/pe  or//7*/e,e~iv/e'/tia''£K>x. 
no*-  a/71/ tve// 

W/7epy 'exceed*  xf,  fasr/ab /bee 'afmsff 'to '6a  /a/p/arasa'  //re^ams  am  tw&tobf 
/bcs/ppo  caso  sA&// y"ax&S*<* /fein'orce  irM  *S  s/ee/ '404tmtm 
C<PPCre/a  -  £/a?s  /9Z?" 

/?// expvseO' corner*  <?/~ aopcra/a  /o£e  afa&tfa/Vtf  /< 
i/p  /o     dep//?  o/~ iKi/er,  /t* /rorAxrra' 


• 

size 

Of 

pipe 

DIM£SJS/OS/5 

ClUAM-riT/£3  OMTAKS  -t  OUTIS-T) 

APCA 
ripe. 
3<3.pr 

| 

CO-  VOS.  CLASS 

LBS 
STBEU 

pee  we/tx  pt. 

OF  BOX 
LBS. 

5 

L 

W 

CMP 

w 

H.CP 

A 

C 

Xiv 
C  M-  P. 

/e.c.p. 

CMP 

X.cp 

STSBL. 

13" 
U* 
3o" 

• 

36 

l'-6 

1-6" 
1-6* 

t  * 

3-0 

t  * 

3-0 
S-0 

z'-o" 

tic' 
z'-<r 

z-o' 

Z'-o" 

t  * 

Z-6 
3-1" 
3-6 

in* 

2-  7" 

3-  o" 
3-3" 

i  r 

5-4Z 

s'-o" 

<S-7z 

3.ZS 
4J& 
4-94 
3.77 

3.  Z5 

4.  Z5 
S.O& 
3.30 

275 
325 
334 
471 

0. 44 
044 
0.43 
0.5Z 

* 
0.44 
0.43 
O.SZ 
0.57 

*-  a 
39-  71 
39-71 
44  -73 
4&-3Z 

1.77 
3- 14 
4.91 
7.07 

/<s 

14 

ta- 
ll 

®  /-cr 
®  Cort 
/Set 

Tim 

if.  Ct 

und< 

'a  me 

'ypnon  p/pe  «9  eti/ea  rarin  rhe  Srj-aera' Spttrfr'rcjrrarts, 

*  Per  rarf/ca/  Soo/  0/  6ax  tr/hevr  eras-  /'S'  fo* 

Pes-  re/-//c0/ '/bo//hr  /Ae/i///  Pe/?/rrf$rr<y 
n//7err  <?yer^'. 
ji-r~lw'"7S  cr  jSScfi 

Slopes  a3  shown  on  x-  sections 
P  


r7iy  of  £?rr/r 


<f//&7i>ep.  //r/aJre 
e&J  cvr//r. 


INTAKE 


Surfer  for  drain 

LONGITUDINAL  SECTION 


OUTLET 


VERTICAL  SECTION  ON  t  OF  SYPHON 

sr/w/wt/sfLeAGrr,  as* p/ps /ys£oco*p+h"t' 

Ssrm  /nor  tie  /erf  benreerj  ^rpfiorr  >ve// 
asra'  /o/O  of  asf  s/o/pe. 


Montana  5tate  Hiflhway  Commission 


APPROVED 


21 

CP 


REV.  IO-  1-51 
RtV. 


62 
M8a 


CONVERTED    CULVERT  SYPHON 


A///7//ni//7T /a/r<?//r  fit// /a  at//  a/" 


III 

■hi* 


GENERAL  LAYOUT 


/Protect /orr 

/a  greater  f/?a/7 


4//  cxJ0O^f<?a'  a&rrrar^*  &/~ 


//7<?  f/7p/7Car 


SECTION  ON  INLET 

it/rJr  jpr/aj  w/w1  co/rcra/a. 


<8  Far  f///s  i/nc/er  /0o'- 


0/J/77. 

P/pe 


/<3" 


24* 


SO4 


r 


2  72 


/4 


16 


14 


SECTION 


W/rara  t/raa/ar  M&/T  aS'or/r/ro/?  jo/V 


Montana  Slate  Highway  Commission 


*  Sfp/70/7 p/pe  /<?  Pa  c errs/ 
/77<?/a/,  £/o5<?  r/refcr/  &/7t/j?a/afcr- 

Or  Owe.  jjp/?fy?pp£  & 

ca//£cf  for  /h  mi  jferfo&rcf 
JSpec/f/c&r/ons.  r, 

ENGINEER 


rATETH  IG  HWi 


RE.V.  lO-|-  51 
REV-  8-1-53 


FLARED  END  TERMINAL  SECTION  (PREFABRICATED) 
FOR  CORRUGATED  METAL  PIPE 

*  STYLE  "A" 


_1L 

FS 


GALVANIZED 
METAL 


a 

in 

< 


"Ife"  HOLES  ON  \Z"  CENTERS  -  MAXv  *  ^ 
IGALV.  TOE  PLATE  SAME  GA.  AS  SKlRT^ 


.L. 


J 


ELEVATION. 


SPECIFIED 

STYLE  "A  AND  STYLE"B" 
EITHER  STYLE  ACCEPTABLE  DEPENDING 
ON  MANUFACTURER  SPECIFICATIONS. 
F.E.T.S.  TO  BE  INCLUDED  IN  LENGTH  OF 
PIPE  AS  SHOWN  ON  PLANS- 


T 

TOE  PLATE  TO  BE  PUNCHED  WITH  j£ 
HOLES  TO  MATCH  HOLES  IN  SKIRT  LIP. 

GALV.  BOLTS  TO  BE  FURNISHED. 
8LENGTH  OF  TOE  PLATE  EXT.  SHOWN  ON 
PLANS-  AVAILABLE  STANDARD  DEPTHS  - 
It",  15"  18",  Z4",  30",  3<o  $  48" 
TOE  PLATE  EXTENSIONS  TO  BE  USED 
ONLY  WHEN  SPECIFIED. 


CULV 
DIA. 

DIMENSIONS 

% 

A 

a 

"a" 
(min) 

"b" 

(MAX.) 

"l" 

(2"  TOL)1 

"w" 

(2"  T0L) 

"h" 

a  ioi) 

"V" 

2TCL 

em. 

12" 

16 

9" 

6" 

24" 

24" 

4 

12" 

15" 

16 

9" 

i " 
11 

30" 

30" 

5" 

6" 

3&" 

18" 

16 

9" 

9" 

36" 

36" 

6" 

12" 

48" 

24" 

14 

9" 

IZ" 

46" 

46" 

8" 

12" 

58" 

30" 

14 

9" 

15" 

60" 

59" 

10" 

12" 

72" 

3fc" 

11 

14" 

18" 

72" 

70" 

12" 

12' 

84" 

At 

12 

14" 

21" 

84" 

82" 

14" 

12" 

96" 

4&" 

\l 

14" 

24" 

96" 

94 

16" 

12" 

108" 

SKIRT  SECTION  MAY  BE  MADE  FROM  TWO 
SHEETS  JOWED  ON  <fe  BY  RIVETING,  BOLTING  OS 
WELDING .  IF  WELDED  ,  JOINT  IS  TO  BE 
GIYEN  ONE  COAT  OF  RED  LEAD(ASTM)  AND 
SUFFICIENT  COATS  ALUMINUM  PAINT 
(A5TM)  TO  GOVE.R. 

CONNECTOR    SECTION,  SKIRT,  CORNER 
PLATES  AND  TOE  PLATE  TO  BE  GALV. 
AND  SAME  GAGE  AS  PIPE. 

DELETE  RODDED  END  OM  ALL  F^PE 
USING   FLARED  END  SECTIONS. 

FOR  DETAIL  OF  ALTERNATE  CONNECTION 
SEE  STD-  DWG.  NO.  12- FS 


Monlana  5tate  Hio.hwav|  Commission. 


appro  vedCUu^  i4_lASC<?- 
state  HiGHvvAy  engineer 


REV.  I0-ZS-5C- 


REV.  3-11-55 

ftgV.  J -I -56 


REV.  \Z-3-A3 
KEV.  IO-  I  -  51 


I 


t 
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FLARED  EKD  TERMINAL  SECTION  (.PREFABRICATED)  FOR  FS 


Diam . 


J  Lenqth'V  to  be , 
I  added  to  barrel 
V  when  alternate 
connection 
I  a  used. 


Ga  I  vani  zed  ■ 
Metal 


CORR.  METAL  PIPE  . 
*  STYLE  VB" 

Connector  Section 


ft 


-w 


-A 

"Connector  Lug 
(Tank.  Type) 


Around  CuWert 


Threaded  $\  Rod 
Over  Top  of  Cu\v. 


For  it"1hru  Z4"onlij 


Re'm{orced 


*  style  ^  and'K.  Either  siyl* 
acceptable  derjen^incj  on 
manufacturer 'Spec's.  FE.T.5.  to 
be  incl.  *\n  \9thJ  of  pipe  aa  ahown 
on  plana. 


Side  |u<s 
(KlveUd) 


For  30"  t  3S>"onU) 
ALTERNATE  COI-'MECTIQMS 


Pipe 


PLAN 


Galv.  Top 
Finish  Plate 
See.  detail 


Finish  earth  siope 
as  required. 


SEC.  5-  & 
TOP  FINISH  PL/^TE 


Two  jsuages  iess  than  apron 
Mm.  \o>  guagc. 


Std.  Coupling 
Band 


r 


Holes  on  IS  centers-max. 
ELEVATION 


PIPE 
DIAM. 

GA. 

DIMENSIONS 

A 
l"TOl_ 

B 

MAX. 

H 
I'TOL 

L 

ik'TOL. 

w 

cTOL 

V 

e'TOL. 

S 
cTOL. 

12" 

re 

*%" 

6" 

6" 

21" 

24" 

15" 

3&" 

15' 

10 

6  " 

8' 

6" 

26" 

30" 

10'' 

36" 

18." 

16 

7" 

9" 

6" 

Ol" 

36" 

n,/ 

48" 

24" 

14 

9fe* 

12' 

6" 

42" 

4G" 

16" 

58' 

30* 

14 

12" 

15" 

52'/e 

go" 

is  Vit 

72" 

56" 

)2 

>4* 

IG" 

9" 

63' 

72" 

21" 

84" 

42" 

12 

16" 

21* 

10  ySt 

73<< 

G4" 

36" 

48" 

12 

18' 

2-r" 

12" 

84" 

90" 

24" 

IOS" 

TYPICAL  CROSS  f  J 


Toe  Plate,  where  needed, to  be  punched  to 
ma^ch  holes  in.  skirt  \ip.  %" galv.  bolts 
to  be  furnished.  Length  of  toe  plate  is 
W  +  \0"for  1 2" to  oO'dia.  pipe  incl.  and 
W  +  £2"for  36"to48"dia.  pipe  incl. 

Skirt  Section  maq  be  made  from  two 
sheets  joined  on  4.  by  riveting . bolting  or 
welding.  If  welded,  joint  is  to  be  given 
one  coat  of  red  lead  (Astm)  ana 
suff  icierrt  coats  aluminum  pa\n+ 
(Astm)  to  cover. 

Connector  Section, Comer  Plate  and  Toe 
Plate  to  be  same  gage  as  skirt  and 
each  to  be  ga\van\zed  . 

Delete  rodded  ends  on  all  pipe  using 
Flared  End  Sections. 


Montana  State  Highway  Commission 


appro v EoCLfVili.  !>_14.S<<>_ 
State  highway"  engineer 


RtiV  3  -11-35 
RHV.  lO-75-bG 


K£V.  3-&-55 


FLARED  END  TERMINAL  SECTION (PREFABRICATED) 
FOR  CORRUGATED  METAL  PIPE -ARCH  CULVERT 


13 
F5 


5  PAH 


for  Detail  of  Alternate 

COMWECTIOM5    5E£  5TD- 
DWQ.  NO.  12-  FS 


Galvanized 
Metal 


 yy__,  

PLAN  V1CW 


A  n 

5td.  Coupling  -^"^ 
Dar\d  *<f[~ 
4*1 


See  Typical  Section  for  Slope 

L 


I    T6  Holos  on  l2"Centers-Max. 
|  Gal. Toe  Plate  Same  Ga.  as  Skirt. 


2"  Lap 


"I  <S£ 

CROGS  SEC.  VIELW 


L. 


1,1 

Jo 


ELEVATION 

Note— Toe  plate  to  be  used  only 
when  specified . 


PIPE  ARCH 
DIMEN510NS 

DIMENSIONS 

(Min.) 

"B" 
(.Max.) 

(£'tol.) 

*  W"  l*h~ 

*  V" 

"5" 

SPAN 

RISE 

C2"Tol.) 

rroi) 

18" 

\\" 

9" 

9" 

22" 

30" 

3| 

14" 

36" 

zz" 

13" 

3" 

10" 

EG" 

36" 

4i" 

ioM 

3<b" 

25" 

16" 

9" 

i " 
1  's 

31" 

42" 

n" 

45" 

29" 

18* 

9" 

)3| 

36" 

48" 

6" 

12" 

4Q" 

56" 

ZZ" 

9" 

16" 

44" 

60" 

)4" 

GO" 

43" 

27" 

14" 

nf 

54" 

73" 

9" 

IS" 

72" 

50" 

31" 

14" 

20" 

62" 

CS" 

•of 

10" 

7Z 

50" 

06" 

14" 

22" 

72" 

10O" 

12" 

12" 

84" 

65" 

40" 

14" 

23" 

eo" 

US" 

13^' 

IG" 

96" 

72" 

44" 

14' 

24" 

rn." 

123" 

zo" 

108" 

All  sheer  mcVa\  parts  TO  be 
galvanized  ana1  same  gage 
as  Pipe-Arch  Std.  41  CM. 
Delete  rodded  ends  on.  all  pipe 
using  flared  end  sections. 
-Tog  plate  to  be  punched  with 
7/\G>"  holes  to  match  holes  in 
skirt  lip.  V8 "galvanized  bolts  to 
be  furnished .  Length  of  toe  plate 
as  shown  on  plans.  Avai  lable 
standard  depths  -  \2"  15';  18",  24 , 
30"  36"  t  48". 

5kiri  section,  for  pipe-arches 
with,  rise  up  to  S6"i'ncl.  may  be 
made  from  two  sheets  joined  on 
<fe.  bu  riveting,  bolting  or  welding . 
Skirt  Sect-  for  pipearches  wifK  . 
rise  of  40"  to  44"rod.may  be  made 
from  three  sheets  joined  at  equal 
distances  from  ,<fc  p"tj  riveting, 
boltinq  or  welding.     ,   .  . 
Where:  \oints  are  welded  they 
are  to  Be  qiven  one  coat  of 
red  lead  (astm)  and  sufficient 
coats  of  aluminum  paint  (a.stm) 
to  cover.,     .    .    ,    .  .  , 
f.t.T.  S.  to  be  included  in  length 
of  pipe  as  shown  ciT.nj.3n-s 


Montana  State  Highway  Commission 


JwEJjjOHVVAr  ENGINEER 

RtV.  \6-7.b-  so      ktv.  3  - 1|-  &±> 


Hob  end  on  outlet  end- Sec4 ions. 
Spigot  end  on  inlet  end  sections^. 


FLARED  END  TERMINAL  SECTION 
FOR  REINFORCED  SECTIONAL  CONCRETE  PIPE 

(PREFABRICATED) 


Road  Surface 


Mormal  shoulder 

"2 


Planned  Culvert  length 


PLAN 


SLOPE  DETAIL 


J 


Bar  or  steel  fa  one 
reinforcement . 


SECTION  X-X 


END  VIEW 


Mote.  •■-  Reinforcing  Sfee\  $  Concrete  shall  conform  lo 
Specif  i cations  for  Reinforced  Cone.  Pipe. 
F.t.T.t>.  To  be  included  in  lengtn  of  pipe  33  shown 
on  plans. 


END-  SECTION  DIMENSIONS 

DIAM. 

A 

B 

c 

D 

E 

(2" 

4' 

2'-o" 

■--» 

4-0  £ 

•l©|" 

2-0" 

IS* 

<c" 

Z'-3" 

3'-  10" 

Z'-G" 

18' 

9" 

2'- 3" 

3'-  10" 

c-r 

3-0" 

24" 

9i" 

ft'-lf 

Z'-  i" 

6  -it 

4'-0" 

30" 

l-O" 

4,-6" 

'< 

g'-i| 

5-0" 

3G." 

r- 3- 

5-3- 

z'-ioi 

8'- 1| 

&-0" 

AZ" 

5'-3' 

c'-ir 

8'- 2' 

G'-6" 

48" 

2-0 

G'-O" 

r-z" 

8-2 

1-0" 

o 

-4 


r 


HUB   END  ON  OUTLET  END-SECTlONS 


BAR  OR  STEEL  FABRIC 
REINFORCEMENT 


I 


END  SECTION 

DIMENSIONS 

Dl  AM 

A 

B 

c 

0 

E 

\t" 

A- 

2-o" 

— I — 9 

15" 

i" 

z'-j" 

j'-/o" 

i-i" 

13' 

r 

2.-3" 

31/0" 

b'-r 

3~o" 

24* 

2'fc 

4-o" 

30" 

l'-o" 

4-fe* 

,-r+" 

5-0" 

36" 

3-3 

s-ii' 

t-a 

4?: 

5 -J 

2-1/" 

43" 

2V 

2-2" 

8-2" 

7-o' 

SECTION  X-X 


END  VIEW 


JsJOTE  '.—  REINFORCIHQ    STEEL.    4   CONCRETE   5H(^LL   CONFORM  TO 
SPECIFICATIONS  FOR  REINFORCED    CONC.  PIPE. 
F.ETS.  TO  BE  INCLUDED  IN  LENGTH  OF  PIPE  fk"6  SHOWN  OH  PLANS. 

flared  end  terminal.  section 
for  rfllnforced  sectional  conc.  pipe  £j 
(prefabricated)  .  


PIPE 


2 
o 

*+ 
Dj 


LP 

Oj 
— t- 


o 
o 

3 

3. 

en 

o' 
3 


FLARED  END  TERMINAL  SECTION  FOR  REINFORCED  CONC. 

(CAST  IN  PLACE)  .  ,  ,      .     ,  . 

R.C. Culvert  Length  as  snown  in  Plans  (Includes  End  Section  Lenyns  ft) 


Culv. 


Lnc 


5ect.o^  LONGITUDINAL  SECT.  ALONG  t  OF  R.C- CULV. 


ESI 

"IMATE  QUANTITIES 

GENERAL  DIMENSIONS 

CULV. 
OIA. 

CONC. 

STL. 

NO.  REINF.  BARS. 

A 

a 

c 

0 

E 

T 

C 

L 

S 

U 

11" 

0.1  CY. 

ZQ>  Lb 

1 

3 

3 

6". 

2-0  ,. 

i'-z" . 

2-0" 

6" 

15" 

0.3  " 

35  " 

\ 

4 

G 

4 

a 

■:-5i 

z'-c 

&'/4 

4" 

IS" 

0.4  " 

42  ' 

1 

4 

Q> 

4 

9" 

3'-0 

974 

P 

24' 

0.6  " 

58  " 

1 

4 

G> 

5 

rcr 

3'- 9", 

z'-ar, 

4-o' 

123/4 

30' 

10  • 

Tf  " 

1 

4 

6 

6 

15" 

4'.l¥ 

f. 

s'-O" 

15% 

36" 

1.4  " 

57  " 

1 

4 

G 

& 

18" 

5-0" 

3'-4L 

s'-o" 

IS 

v  , 

42* 

1.9  " 

107  ■ 

1 

4 

7 

p' 

3-10? 

d-e 

xi  3d 

l'/z 

48" 

2.4  " 

136  " 

1 

5 

6 

8 

24" 

i-s' 

4'5" 

T;°", 

23*/4 

8" 

*  so- 

3.0  " 

ICO  " 

1 

5 

6 

a 

30" 

5'-6- 

1-4 

3o" 

io" 

PLAN 

Showing"  Reinforcing  in  invert  of  Apron 
Sidewall  Reinforcing  not  shown. 


slope  of  a  wing  t:i. 

B  -<S 


5hape  of  Apron 
af  back  face 


ELEVATION 


3  NUn 


SECTION  X-X 
Note.;  The  reinforcement  steel  to  be  V 
*F4  deformed  bars- Cone,  to  be  class"D". 
F.E..T.S.  to.be  included  in  length  of  pipe 
as  shown  on  plans.  


SECTION  Y-Y 


i  r 

SECTION  Z-Z 


to" 


Flared  End  Sections  For  Reinforced  Concrete  Pipe  Arch  Culverts 

(PREFABRICATED) 


End  View 


END    SECTIOKJ  DIMENSION*.  -  INCHED 


SIZE 

SPAN 

E.ISE 

A 

e» 

C 

o 

E 

T 

e~ 

SLOPE 

24 

•15" 

SV 

33" 

T2." 

45 

3V 

3" 

2>T*  1. 

SO" 

2ZV 

50" 

W 

•4-" 

3" 

3To  » 

5<b" 

E<£6 

llV 

&o 

36" 

16" 

3Tol 

42." 

36" 

9<p" 

16" 

"5.  To  I 

4-8" 

•Kb" 

?  1  S 

(oO* 

<W 

84-" 

S" 

2.  To  1 

60" 

i&  i' 

45" 

31" 

GO" 

3G" 

96" 

9G"' 

G" 

Gtt 

3Tol 

1Z" 

08" 

54" 

31" 

go" 

39" 

99" 

izo" 

7" 

G" 

ITOl 

DF5IGN  OF  REINFORCING    STEEL  $  COM- 
CRETE  END  -SECTION/  SHALL  CONFORM 

To  Standard  Reinforced  Concrete 

Arch  Culverts.   

f.e-t.  s-  to  &e  inclooto  in  length  of 
pipe  as  shown  on  plans- 

for  rein f.  conc  pipe  arch-  culverts 
see  5td.  sheet  no.  52-rc 


o 

-J 

OS 


—J 

-J 


UJ 


UJ 
-  UJ 

Ul^ 

< 


•si 

Oul 
Q  UJ  UJ 

QUI 

UJ  o 

<p 

u. 

til 

QC 

a: 
o 


BAR  AND  STEEL  FABRIC 
REINFORCEMENT 


sc 

1 

1 

<X 

o 

—> 

r  h 

a 

U  K 

UJ 

< 

o 

<  w 

Ul 

UJ  > 

1- 

o 

to 

o 

HT 

o 

o 

TIO 

■« 

CE 

UJ 

1- 

Ul  O 

tn 

UJ 

co 

H  O 
.  10 

-1 
«* 

in 
a 

NT 

7  *- 

z 

Ul 

k  CM  < 

CJ 

kJ 

o 

GROOVE  END  ON  OUTLET  END  SECTION 
-TONGUE  END  ON  INLET  END  SECTION 


DIA. 

SLOPE 

T 

A 

B 

C 

0 

E 

F 

60" 

2  TO  1 

6" 

2-  II" 

5'-0" 

3'- 3" 

8'- 3" 

e'-o" 

3" 

71" 

l.G«i  TO  1 

7" 

_  I  -It 

3-0 

6-6" 

l'-9" 

8'- 3" 

9'-0" 

6" 

84" 

1.5  TO  1 

8" 

3-0 

7  -  6.5 

l'-9" 

9-3.5" 

■o'-o" 

6.5" 

Hi 

K 
o 

z 


TIE  BOLTS  TO  BE  USED  ON    72"  AND 
84"  FLARED   END  SECTIONS 

3  TIE    BOLTS,  ONE  AT  THE   TOP  ANO 
ONE   ON  EACH    SIDE    AT  THE  HORI- 
ZONAL,  MAY   BE  USED    IF  REQUIRED. 


fy/a/rfa./r3L    5r*te,  Highway   C  ommission 


APPROVEO_  l_\_£tv\j_l  y\*l2<Z» 
HVW?  ENGINEER 


Ul 
Ql 


UJ 
—  UJ 

<r 

1°  UJ 

1<2 

uj  r:  co 
o2 

O  UJ  UJ 

z</>a: 

qUJ 

uj  o 

<P 
UJ 

ft 

cc 
o 


75 
C75 


0 

 ► 

«  c  1 

B 

 »■ 

GROOVE  ENO  ON  OUTLET  END  SECTION 
-TONGUE  E NO  ON  INLET  END  SECTION 


D»A. 

SLOPE 

T 

A 

B 

c 

D 

E 

F 

60" 

2  TO  1 

6" 

8-  II" 

5'-0" 

3-3" 

8-3" 

8-0- 

3" 

7Z" 

1.86  TOI 

7" 

3-0" 

6-6" 

!*-•" 

e'-3" 

0" 

6" 

84" 

1.3  TO  1 

3-0" 

9  -  3.3  ' 

10-  0" 

6.3" 

TIE  BOLTS  TO  Br  USED  ON  72"ANO 
84"  FLARED    ENO  SECTIONS 

3  TIE    BOLTS,  ONE  AT  TMt  TOP  AND 

ONE  ON  EACH  SIDE  AT  THE  HORI- 
ZONAL,  MAY    BE  USED    IP  REQUIRED. 


(HOT  PATZhJTPD) 


m 

r* 
o 

z 


Mo  if  f*  n*    Sr*T*.  Highway  C  ommission 


HIGHWAY'  ENGINEER 


8-  16  -JfG 


•a  i 
_ 

SUPPORTS  FOR  CORRUGATED  METAL  PIPES 
CARRYING  IRRIGATION  WATER  ACROSS 
BORROW  PITS 


P>2./?/V 


fi/or£ /?a/rc/ware  and  . 
m/nf  sfeef  fo  be.  absorbed  , 
/h  the  i/n/t  ar/ce  b/d  for  ci/.yd. 
of  concrete. 


*P/P3 

OF 

C.t&COF 
JUPPO/ZTS 

"c" 

ci/0/c  y??P£&  cz/zf3dD  co/sc.  /// 

3' 

4' 

3' 

6" 

7' 

3' 

ZO' 

ZO' 

3" 

.3£ 

.^&o 

.67 

.37 

A/0 

/.36 

24" 

A3' 

Z4' 

4* 

37 

.76 

39 

AZ4 

A  34 

30" 

A6' 

3o* 

3" 

.67 

.0O 

A/7 

A46 

/.30 

&6* 

A6' 

36" 

&' 

.  70 

/.04. 

/.34 

A.  63 

Z.06 

/4' 

4Z" 

7* 

.  6Z 

.30 

/./3 

/.3Z 

A.33 

Z3A 

43" 

AZ' 

40* 

3" 

.  69 

.39 

/.3Z 

A  63 

Z./A 

2.37 

*  AV07~A~  ■■  A7/A  /  'r/-/<?a  A/o/7         Ao      ^^cArcr?        A~&Aaif<?  rAnr/ee/  <?sr3 
^roA3<2r<?3  tr&At?/-  -  AA<?//A.J 


'approved. 


Montana  State  Hifthway  Commission 


T-ATE^IGHWAr  ENGINEER 


REV.  IO-  1-  S\ 


WOOD  IRRIGATION  DITCH  HEAD  GATE 

L 


HQ 


PLAN 


Zx/Z' 


■Z"x  /z"T/'ea 


i  i 


31 


i! 


ELEVATION 

5/des  /  f/oor  fa  be  of  J45     /rta/chec/  materia/. 
L  =  3  W.  but  not  /g£S  than  3' 
W.  /  H.  /o  f/'t  /oca/  conct/t/ona 
(5  ■  // 

7/  JV  />  greater  than  6',  Spec/a/ c/es/Jn 
to  be  prov/c/ec/. 

fJoT£'-  P/ace  entrance  er>c/ a/ heac/ja/e  at  /he  po/nt  where 
/he  h/dh  water  //he  /h  /he  cana/  /hteraec/a  /he  cana/ bank. 
In  3of/a  /hat  are  eaai/y  eroe/ed/.  tr  may  be  neceaaary  fa 
ex/enc/  the  p/ank/hc$  rh  the  6of/om  f  &/&ef  or  /he 
he  actuate  fa  an  /n/eraecf/bn  w/'/h  /he  cana/  bank. 


B/LL 
W'/-Z" 
W-f-3" 
W*2'-Z" 
W<  Z'-B" 


OF  \4AT£/S/AL 
H-Z'      /do  F3M  -  (/8") 
H*Z'      WO  F3M  -  (Z4") 
H»3'      ZSOP3M  -  (30") 
H*3'      210  ?3M  -  (3(5 ") 


Uee  /2  c/.  /?&//*.  Ma/Va  fo  be  /nc/uc/ec/ 
//?  pr/ce  b/a  for  /umber. 
Montana  State  Hi^hwai)  Commission 


APPROVER 


T-ATE^ iGBwVW  ENGINE.ER 


RfcV.  10-1-51 

/TiFK  j  -j-se 


CUBIC  YARDS  OF  CLASS  AD' CONCRETE 


24" 


30' 


36' 


5 
o 

0) 


1 
w< 


48' 


60 


S/ngle  Corp.  Metal 


Area 
SQ.pt 

/  P/PE 


L767 


3.142 


4.908 


7.068 


9. 62  J 


Z2.566 


Z9.635 


6-0 


8-0 


/o-o 


/2-0 


/40 


/&'o~ 


zo-o 


CV.YDS 

One 
NDWL 


0.67 


0.99 


/.36 


/.73 


2.25 


2-77 


3.96 


C//.YOS 
Two 
//OWLS 


/.34 


/.38 


Z.72 


3.56 


4.  SO 


5-54 


7.92 


Double  Corp.  Metal 


Area 
sq.pt. 

2  P/PES 


3.534 


6.284 


9.8/6 


Z4./36 


19.242 


25.  J 32 


39.270 


83 


//-O 


/3-9 


/9-3 


22-0' 


27:6" 


Cl/.  YOS 

ONE 
HOWL 


0.88 


J.30 


/.  78 


2.32 


2.91 


3.57 


5.07 


CO- YOS 

TWO 
/YOWLS. 


/.77 


Z.60 


3.55 


4.63 


5.82 


7.  J  4 


/OJ4 


I* 


24' 


30 


36' 


42 


48' 


60' 


2i 


3f 


4f 


S/NGLE  Co/VC.  /?/P£ 


oe/rs/oe 

AREA 
SO.  fT. 
/  /=>/*>£ 


2.885 


4.909 


7.467 


JO -559 


Z4./86 


Z8-348 


28  274 


S-O 


8-o 


/o-o 


/2'-0 


/4-0 


/(o-O 


20-0 


Ci/.YOS. 
ONE 
HOWL 


0.7/ 


/.o& 


/.46 


/.92 


2.44 


3  0/ 


4.31 


Ci/.  YOS 

TWO 
//OWIS 


/.42 


2/2 


2.92 


3.84 


4.87 


(S.O/ 


8  &2 


Z?OV8L£  CONC.P/PE 


oars/oe 

AKCA 

SO.ET 
2  P/PZS 


S.770 


9.3/3 


//-<&" 


14.934 


2/.  1/8 


28.372 


36.696 


54.548 


8'3 


/4-4' 


/7-2' 


20-0 


22-10 


28-6 


Ci/.  YOS 

ONE 
NDWi. 


0.98 


/.44 


2./0 


256 


3.23 


396 


5.64 


CO.  YOS. 

TWO 
NOWtS 


/.95 


2.87 


4-20 


5/2 


6.46 


793 


//.29 


jVote. 


&e/n  forcing  03  indicated \shaii  be  /nc/uc/ec/ /h  the  unit price  6/c/  for 
concrete.  Length  of  bar£  =  U  -  G".  y4Ji  expo^ea7  e^ees  of  concrete 
to  be  chamfered  J0. 


o 
o 
z 
o 
JO 
m 
—\ 
m 

x 
m 
> 

1 

f 


DOC/BLE  P/PE 


rr 


@\  JZ'cfrs. 


S//VGLE  P/PE 
 ^  


•M/n. 


O 
JO 

33 

"0 

m 

o 
c 
r 
< 
m 

JO 

—i 

CO 


2 


CD 


"531 


INLET  ft   OUTLET  HEADWALLS  FOR  C.M.P. 


*4  3ors 
[IZ"  ctks. 


[TP^f5,r*p  iron  fam***^? 
[J' mesh  $ah  screen      INLET  HDWALL 
soldered  to  iron  frame. 
Inlet  screen  (A/ot  to  be 
used  un/ess  recom  - 
mended  by  the  £n$.) 
5cr<?en  fo  he  a h$  or  be  J 
/n  the  Unit pr/ce  h/J  /or 
I  in.  Ft.  cf p>/pe  . 
D  ■  Inside  Diam. 
T-  Th/ckrress  of  she// 


OUTLET  HOWALL 

All  exposed  corners  of  concrete  to  be 
chamfered  I".  Reinforcing  sfeel  to  be  not 
less  than  I {"  to  nearest  face  of  concrete. 


INLET   %  OUTLET 

HEADWALLS 

FOR 

CM.  P. 

CULVERT 

CL  AD  CONC 
CU.  YDS. 

REtWH  STL. 
LBS 

DIMEMStON  TABLE 

dia."d" 

AREA 
SQ.FT. 

INLET 

OUTLET 

INLET 

OUTLET 

L 

L' 

A 

H 

t8" 

Z4" 

SO" 

3fe" 

42' 

46u 

1.77 

3»4 

4.9I» 

7. 07 

2>.GZ 

12.57 

.73 
.91 
t.Ofe 

Z.iO 
2.37 

59 
•  76 
.95 
Ml 
f.40 

&z 
ez 

|  99 
IIG 

1  139 
\0>Z 

50 
54 
6G 

82 
105 
»24 

Z'-G" 
3'-0" 

3*-6" 
,4-0" 

4-  fe" 

5-  0" 

Z'-2" 

1  1* 

z-io 

ft-*" 
ft'-w" 

r-3" 
r-  g" 

1  H 

1-9 

z'-o" 

z'-3" 
Z'-G" 

r-3" 

l'-G" 

r-9- 

z'-o" 

Z'-3" 
zV 

2-G" 
3'-0" 
3*-&" 
4'-0" 
4-G" 
s'-o" 

/?e>/h/onc/h}<j/>  cs  /nd/'co/eci'  io  Jr£  /nc/uoeo  in  fhe 

unit  pr/ce  6 'J' per  ct/.  ytf.  of  crone. 


Montana  State  Bvflhwa^  Commission 


STATE  HIGHWAY"  ENGINEER 


93 


INLET  ft   OUTLET  HEADWALLS  FOR  R.C.P. 


53 


*4  Sars 


/Z"  ctrs. 


a 


For  re/hf.  fir/' 
see  frar/e/ey. 

„  SEC.  A- A 


D  +  2T 


Corners  v*>c/ded 

hi 


If  ><f  strap  iron  , 
if  mesh  4elv  screen      INLET  HDWAUL 
^  solderea  to  iron  frame 


Inlet  screen  (A/ot  to  be 
usee/ unless  recom- 
mended by  the  £n$^ 
Screen  /o  be  absorbed 
/n/he  On//" pr/ce  bid  for 
I  i  n.  r~/.  of p'pe 


OUTLET  HOWALL, 

All  exposed  corners  of  concrete  to  be 

$  steel  to  be  n 
face  of  concrete. 


nil   c/^yjcu  ^uii/ci  j    ur  tiy/ 

chamfered  I"  Qe in forcing  steel  to  be  not 
less  than  li"  to  nearest  fe. 


IS/LZT  4  OUTLET  H£A D WALLS  FOG  &.C.P. 

CULVERT 

CI.  %D"C0rJC. 

CU.  YDS. 

GEINF.  3T££L 
133. 

D/MENS/OM  Ts4BL£ 

'D" 

FT 

I hi  LET 

0UTLB1 

IS/ LET 

OUTLET 

L. 

L' 

A 

3 

X 

F 

/3" 
Z4" 
3o' 
36" 
4Z" 
48" 

/.77 

3-  /4 

4-  91 
7-O-J 
9-62 

12.57 

.80 
/.OO 
/.4Z 
/■04 
Z./Z 
2. 34 

.£0 
.86 
/>I4 
/.43 
/.73 
Z.07 

63 
S5 
/04 
J26 
/30 

/7S 

53 
69 
8S 

/o/ 

//7 
/34 

2'.  6" 
3'-o" 

3-  6" 
4'-o" 

4-  6" 
3-0" 

Z'-Z* 
2-6" 

2-  /0" 

3-  Z" 
3-6" 
3-IO" 

1-3" 

/'-6" 
,'.$» 

z'-o" 

Z'-3" 
Z-6" 

1-3" 
/'-£>" 

z'-o" 

Z'-3" 
Z'-6" 

/'-//" 
Z-6" 

3-  J" 
3'-8" 

4-  3 

4-10" 

6f 

7z 
8" 

A^' 
Bz 

9" 

Pe/nforc/na  ^/ee/  as  /hc/t'cafec/  fa  6e  /hc/uo/eo/ /n  Me  Z//7// 
jpr/'ce  ^/a per  cro.yc/.  o  f  concrete. 


Montana  State  H>flWway  CojTuri^sion 


APPROVE!?. 


T-ATE^IGHW^  ENGINEER 


RE.V.  >0-l-5t 


101 


HAND  LAID  R\PRAP 
+5ee  ^fcf.  5pe  c/r /car/one . 


c/~ &/<2/7<?  - 

/<X>/ 

ar  /ez?  /hat? 
75  /bj.  by  wc/<?h  +. 
(see  sf<J.  Spec) 


■y-yy  ;.. — 


M/n/mism  s/ze 

of  ^cne  - 
£  co6/c  foe/, 
or  /7cr/-  fejJ  fh<jn 
73  /h-3  &y  weight- 


Montana  State  Highway  Commission 


APPROVED 


gTATELHlGHVWvP  ENG.INE.ER. 


-J 


REV-  IO-I-5I 


loz 


GROUTED  RIPRAP  HEAOWALLS  FOR 
STR.  PL.  PIPE  CULVERTS 

3  n 


Quant/fes 


P/prap  ParaJbo//c 
D/'sh  O./'PerW' 


ErLErVA  T/OAt 


of  D/o.  of  P/pe. 

JD  *  JD/<5>. 


rave/ dc-fAf'//, 
M/n  depth  to 


QUASJT/T/£S 

D/A.P/P£ 

SY.R/PKAP 

84 

73.9 

90 

84.0 

36 

94.1 

ion 

/66I 

1  oQ 

118. 1 

1/4 

1307 

IZO 

144  0 

/Z6 

151.9 

I3Z 

I1Z.S 

138 

181-1 

144 

Z035 

/SO 

ZZO.O 

156 

Z31I 

IQZ 

Z54.9 

168 

T.13.3 

114 

Z9Z5 

)80 

2>IZ.O 

Z/O 

4ZO.O 

m 

° 


of  p/pe. 


Qudnh'h'es  f/gurec/  for  2  t/d'yVd/fs  ft 
J  apron  for  ouHef. 

Grouted  /3/prap  shatt  not  be ptaced 
unH/  the  embankment  has  aettted 
fo  a  s/ah/e  found'at/on- 


To  be  /ncreased^  \ 
da  needed 


■  ■  -  — 

ft** 

11  r 

/ 

/V  Atore  -  Oat/e/  on/y 
yjjt        to  he  pavect. 
J)/        3ee  ptpns  far 
/'nct/'v/dua/  cases. 


v/here  g/prap 
13  not  cat  Zed"  K 
for  on  p/ans 
p/be  must     |  \ 
eytend  a  m/n.  \ot  \ 
Z.o' b ej/onct  s (ope 
/me  off/M  i  . 
P/pe  meosored  fa 
mean  c/tomefer- 

3 eve/  or  A.  

^5  a u  ore 

h/OT£r  -  See  spec/ 


//cat/ons 
for  (Jrdutect  ft/prop 


MOLT/ PL E  P/PfS ~  When? 
mutt/p/e  tine  of  n/pe  are 
/rs/a/ted',  the  ao/jacent 
s/o/es  sha/t  he  one -hat f 
d/ameter  apart  w/h^ 

/S-^f  /77<7X/mV/77. 


t=>LAM 

for  on//  s/ze  p/pe  -  s4nea  Jff.  yds-  fo 

top  of  p/pe  anty  =  /.  Z19906  Dz  +  J.  602.468  D 

v/here  D*  D/o.  of  p/pe  in  feet. 


APPF 


STATE.  HIGHW/W  ENGINEER 


Montana  State  Highway  Commission. 


REV.  1-I-5G 


REV.  5-1-  46 
REV-  10-1-51 


REINFORCED    CONCRETE   BOX  CULVERTS 


A///7//77vsn  /e/7<?//7  cfevfaer/frf/fe  et//  &/  /*a&bv*//J* 
croiv/7  of raat/tv&y  p/cs  -4  fee/. 


p/vate  f  Afa*#/r/ of  />ox 
/?£//  /7a/         /A&a  /  /b&/ 


■£  /?of 


/o4 


/voZ/rfOj?  fa£& c&sv/s&  a&e/>&r  /f 
rtstgif/r&t/  £y  //7e  <£y7&//7eer. 
f*  fa  *rfa<?  <?/7g/  /&rre/  fa  oe  <?£>/7- 

j?/?//e//7<?  of  /?#rj?  fa  /7o  c&se* 

/#/>£>  /r//S?//7  S'-O"  Ofj4S/7c//0/7  Of 
tY/'/70-  <3'f70'  £>&rr<?/. 

Wfiere  /7<?/o/?/  &         of  /&*>  */ 
w&//  /-e//7/orc-/'/7a  fa  fa  fie  i/SOf.  ,rS^r\ 
or#£ roe's  ueed //?rouqhoyt{rfZ,s) 

C/ass^D  "concrete  (j&e  PMns) 
^    /&//ex/?e&en/  cor/?er&  fa 
fio  o/7sm/eroo/  f/r/zwip/ro&f 


Z  OA/6/  T6/0//V/7L  ^^CT/O// 


s>  ■  * 


*.  *** 


X 


■  V  ■■j'.'.O 


1 


-&"/<bcfa 
?tO"o-/r_i?. 


f&r  <e//'/vev7J5/0/7j?  ^/7cf  " — 

li/fiere  6ox  />  specif/eot  rb  £e  /erg/rrenec/see  S^c/.  S/7ee-/~ 
//5-0G 


Design  LL-H./5 

This  sheet  for  historical  reference  onk/. 
Not  fo  bs  used  for  desfan* 


DIMENSIONS  AND  QUANTITIES 

FOR  REINFORCED     CONCRETE      BOX  CULVERTS 
WITH    WING  HEADWALLS 

for  /  °. 

In  ere  ase  qoonf/'r/es         ZZ.7  °7<>  for 'J*j&  bars 


HZ 


APPROVED 


&y  yO^r/bo/.  ,,   n  „     .    a^^fl  < 

Qu&mi//-/£3  -for  ^//rns/znj  pcirpojtejs  on/y. 

>  Montana  State  Highway  Commission. 


j^TATE   HIGHWAY"  ENGINEER 


>EV-  10-5-56     REV.  1Z-15-4-9 
RE.V.  IO-  L-Bl 


REINFORCED  ~  CONCRETE     DOUBLE     BOX  CULVERT 


/■/sty'  &ise/?<?s- 
-  Or  JS$C&&&<^*?& 


O  ".  * 


5  4 /fccte 


T 


Mora.  -  Lengthening  —  See  //3  3<? 

77ft s  sAeer  for  /h/'s/or/caf reference  orr/y. 
No/  fo  he  a^ed  for  c/es/yrr. 

-  "roots;  <?r<?  Cc?/7//r7^ 
i/otss?  /r?  £>&rr<?/  <?/7td  - 

w///7/r?  j?'  aif/'z/s7c//a/7 


/7<s<7s/w<?//^J  -  C~rs>ivs7  &/~  r&aaffv&jr ^ 
s4D  "     canc-re/e  (5ee  P/ans-) . 

Pes/jn  LL-H-JS 


O 

P 


DIMENSIONS  AND  QUANTITIES  FOR    REINFORCED    CONCRETE    DOUBLE  BOX  CULVERTS 

WITH   WING  HEADWALLS 


k 

1 

X 

w 

V// 

T 

A 

3 

C 

J? 

/  770/7/771^7// 

2//34Z7/W//3 

^  //V. 

1 

A  /Z"c/a- 

jy 

r   /Z  C/' . 

c 

0> 

7/a 
74c 

A/a 
/Zc 

8 

(f/A 
Z4c 

1 

0077073783/. 
Y123.  183. 

007/0. . 

r/?3 

3733L 
133. 

087/V0., 
7773. 

37031 
7.33. 

% 

\t\'  /I 
XA 

w 

I 

% 

Z-D 

4*n< 

Ce 

Z7' 

/ 

/-3A 

3 

4<0* 

7^ 

v. 

'7 

70  9-6 

7 

C  j  0 

3.4/ 

02./ 

^4.<32 

734/ 

0.843 

3334 

Z-0 

6 

& 

fit 

•7-/) 

/-/? 

3 

4-0 

^0 

ys/u 

/  / 

■07 

/  A 

3 

//-6 
73-6 

P\ 

~3\ 

A-0 

77 

6  1  0 

Z73 

00.0 

3.47 

732.0 

0.789 

4743 

z-0 

fe-C/ 

Ii7 

y 

y 

•7-/7 
Z  t/ 

y  <£? 

3 

4-0 

/3-6 

7/ 

(2  0 

S.07 

70.0 

G>./4 

740.0 

0894 

-3378 

<J  y) 

3-0 

«7V 

/ 

a 

if 

7-7) 

5-// 

7  f 

S  £ 

8\7-0 

//  7-0 

7 

8  \3& 

'3.72 

83.3 

3.43 

/070 

0307 

3433 

3-o 

7 

tT) 
tf 

/ 

7-/ 

/    J—   ^y  (0 

t2 

7 

3& 

70\3-0 

7 

8  3-// 

304 

878 

0.0S 

Z73.3 

0.043 

^742 

5~0 

•7 

a 
C> 

-7-6, 

■7.-7 

0 

/           ,  -  ^  ft? 

/  y 

& 

7/-8 

9\//-8 

// 

8  4/ 

3.37 

92.0 

6.  73 

784.0 

0.800 

3432 

3-0 

U?mU 

7 

9 

7-tZ 

^4-/5, 

23i 

sy/-)-t>\ 

/  y 

3V3-3 

8/3-3 

7/ 

8  43 

3.72 

96-3 

744 

792.8 

0.987 

6837 

3-0 

T  /I 

/ 

z7 

/L/ 

7-££ 

z/ 

/  y 

AS-S 

4/3-3 

7 

73-3 

73 

8  4-3 

4.08 

/0O.3 

0'./0 

20/0 

7733  <3727 

30 

/ 

a 

y 

/  / 

7.^ 

/Ls 

//-£ 

/fro 

/  — 

3  77-8 

<Z> 

/7-3 

73 

8  4-7 

4.43 

/04.8 

0.3O 

2093 

A430  7/477 

4-C/ 

<7 

'U 

-T 

/ 

■a. /i 

JL  / 

jy  *- 

7-Pg 

*zf^ 

/  / 
A7--4 

7 \3-9 

70 

9-9 

7 

70  4-// 

3.78 

//72 

730 

2343 

0.762  44.7/ 

3-0 

0 

//T 

'U 

St.  /I 

£.  c? 

3-4 

6-/c£ 

s-  As-o/- 

a* 

6  '//-9 

9 

7/-9 

/ 7  /0  3/ 

4.73 

/2/.7 

8.29 

2434 

092/  3704 

4-CZ 

(P  u 

a 
O 

//7 
'O 

y 

— x  Ls 

3-/4- 

6stfc3^ 

3  73-J> 

8 

/3-9 

7/  70  33 

449 

720.2 

3.07 

2324 

/./09> 

70-23 

40 

7-0 

3 

/0 

/0 

3-0 

Z-/0 

3-3 

//■/i 

3-Z§ 

/  y 
A74 

4/3-3 

7 

<33 

73  /0  3-3 

4.03 

7300 

973 

28/3 

/3/3 

9032 

4-0 

8-0 

3 

/0 

// 

3-0 

z-// 

3-/C 

/Z-3 

-  Z 

3/7-9 

/7-9 

/3  /0  37 

3.23 

733.3 

/0.S0 

2708 

/.334  //06Z 

30 

3-0 

9 
9 

/z 
/z 

<9 

3-6 

3Z 

6-4 

90§ 

zy 

yZ\/Z-£ 

/  / 

G  7Z-3 

9  7Z-3 

77/2  0-/ 

3.00 

734.9 

Z0.08 

3098 

7.079 

6Z./2 

33 

£-0 

9 

3-6 

3-3 

6-6 

?-/o 

y&-6 

.  XZ\  Z-6 

3/4-3 

8/4-3 

//  /Z  0-3 

3.37 

733.7 

/0.8Z  3/93 

/233 

74.93 

3* 

TO 

9 

/z 

/O 

3-6 

3-4 

6-3 

//■//e 

?■//£ 

Sz\  Z-6 

z  r-i- 

.  s-s 

4  /£-3 
3/33 

7/0-3 

■/Sf\  /2  6& 

3.73 

704.3 

//.S7  323/ 

/433 

3367 

3-6 

6-0 

3 

/z 

// 

3-6 

3-3 

6-/C 

4$ 

0  433 

/J\/2  07 

£.23 

769,4 

Z2.35  338.7 

77/7 

/Z3.00 

6-6 

0c 

9 

/z 

9 

4-0 

3-2 

>7-6 
■7-3 

\4-6i 
'471 

i 

/ZA :  7-a 
/  z '  z-a 

/  / 

'y?-c 

5  74-3 
4  70-3 

8  /43 
7/03 
6  /03 

/z 

74  7-3 

0.3/ 

799.8 

73.74 

3993 

/36/ 

7890 

60 

7-0 

9 

/z 

'  /C 

4-0 

?-/6 

7-6 

sz'7-#  - 

Z '\  Z-a 
/Z/Ay-/e? 
'Zz  \  ,  z-6. 

/3 

7^  7-3 

0.07 

204.9 

73.3/ 

4097 
\4/9.9 

7378 

99.02 

6-C 

9 

/z 

// 

40 

5// 

'  7-/C 

7< 

■  3 

/0\/4^7-7 

7/0 

Z/0.0 

Z4.29 

73/3 

/Z732 

,"007S  2   &   ar~     -5      [■0><9<Z  / r/ec/r e / yv^sy"  -  v 

■for  ^-  "^  -for  07//  co777pc/7La7L/on3 ■   aVo  a//ou/c7/7cre  ma^/e  far  j8/p//0£3. 
Ouonrc/h'e3  /oSo/afea  -far  re/Trf  5/1/.  /h  ^/W.  are  /or  -£"a.  Z/7^r-<?&3<0 
quo/7 //he  3  bu  22.7  7&  t^f  r  bar3 


/or 

quo/7f/r/£3  &i/  22.7  7a  fpr  ^37  t>ar3 
(^i/anM/83  are  /or  esr/m^r1//-/^  pc/rpo3£3  or? A/. 
Des/hr?  L.L.  -  H-JS  ,  . 

Thf'J  sheet  for  his/orica/  reference  arr/g.  Not  h  be  used  for  des/g/i. 


P 


ii 
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DETAIL  FOR  LENGTHENING 
EXITING  RE-CONC.  BOX  CULVERT. 


Abrz  t  -JDo  we //rid  <3s  sAown Yo  &e  . 

usea  wriere  fap;  ^/oe3  sno7  . 
ho/Jom  of.  new  Sox  jo'h  rhar 
of  She  o/a.  Cur6  /o  as 
re/Troveo*  M 'necessary. 
Dowffa  f&  oe  /hc/udeo  /'ri  Trie 


Montana  Staie  HioKwau  Comm'tesioa . 


UG  -  59 
117  -  SIO 
116  -  Sll 

RFINF  CONG  BOX  CULV 

FOR  DETAILED  PRINTS 

WRITE  OFFICE  ENGINEER 

STATE  HIGHWAY  COMMISSION 

HELENA,  MONTANA. 

Monfjna   Sfa+e    Highway  Commission 

APPROVEO_  !^0aA.iJ  i_l^<£» 
SYATe^lGHV^fr  1NGINEER 

\2\ 
5E 


COMBINATION  MANHOLE  AND  CATCH  BASIN 


W3* 


if  if  ifr 

DETAIL 
CATCH  BASIN  COVER 


23* 

I 

DETAIL 
MANH6LE  COVER 


— I  


T 


DETAIL 
CASTING 


CATCH  BASIN  COVER 


a  ra  d  i 
'aaamaoD' 

DDDDQ^DOODOl 
\ODDDOCDDDDDO/ 

ia  □  o a  a  □  □  i 
I  cp 


MANHOLE  COVER 


@/'-6>«c/rs. 

*4  Hoops  &  /'-Ccfrs. 
Lap  Z'-O" 


Face  ofConcrek 
Bar  3" 


F/ow  //he 


( ^eeo/on.s  for 
1  /ntor/rrar/on.    \  I  k 

rvr "   \  I-;-*:* 


Var/ab/e 


DETAIL  OF"  STEP 


£ocf)  way. 


COMBINATION  MANHOLE  AND    CATCH  BASIN 

777<r^<?  J<?/<7//j?  /oj><?rr<?  &  0/7  G*&/0/>Af.  £>a?/<?ff<v  *y//ote^/?/7fo  J/*z&//<: •oo/7^//or7^ 
l/^S  /oca/ jr/pnc/arJs  w/?ere  avq/'/ao/e. .  II approver  ^  j  i_L<^5» 

4// concrete /o  Be  C?/osj>  >4 £>  ! 


SEC .  X-X 


Montana  State  Hiflhway  Commission. 


REV.  IO-  l-SI 


STANDARD    DROP  INLET 


___\2Z 
5E2 


4 


^1 

fir 

h 


±it±t±Etfci±±bi± 


□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 


DETAIL    DROP  INLET  COVER 


1 


i 

»  / 

■t 

J*  •' 
.ti;  wf  : 


DETAIL  DROP  INLET  FRAME 

3T 


3ar3  spaced 


5> 


It 


^4  bars  S/o&cec/  <?<?i/<7//y 


.  6  M 


■o  .  *o 
4*..' 


Me  > 

'4 


DROP    INLET  BOX 

JV6t£-t/I//  concrete  fo  he  c/oss  !^d" 


/or  c/<?faj ys  f  foar?r/r/<e^. 

Montana  5tate  Highway  Commission. 


APPROVED 


RE.V.  lO- >  -  51 


STANDARD  CONCRETE  CURDS 


P5 


d'PAD. 

,4  P//.L£POF  , 

CPOWM  0/=  P4\t. 


3± 


r 


^tfj^j  DO\\f£L5  W/ 77/  CXP/*  MS/OA/ 


-*    AT  K~  /"OX?AteO 

jSmS/^/r  a  "x<?  - 


7' 


TOO £5  Of \APPi70\i£D 
TV£E  /A/ClUD£D  /At  OA//T 
PY*/C£.  &/D  PSP  Z/a/.PTOP 
N£W  CU/?8. 


1  I             .  '  1  ■ 

SEPARATE  CURB  INTEGRAL  CURB  G  CUTTER 

a. aJ7  <r.  vr  cro/vp        /.o '  O.o^c?  c.yr co/va ppp?  /o' 

A/Off  P  (Pi/o'/yf/V/cs  sAown  af>ove  d're  for  e_5f//7)&f/r>j 

fne  ^dove  c/efa/'/s  fo  serve  as  an  exarvp/e  on//.  P>es/ynens 
yv//i  &&S/&/*  /-o  />'/ \ypecr f/c  cond/f/ons.  See  pp?ns  for  defa//s 
<t ?aan ////es  ■  £/se  /occ?/  pfarcdrds  where  ava/'/ad/s. 

MOT£5. 

JoiHTJ:(a)  When  d'efnitely  ftedfo pavements/ah. Separate  curb  or  in  tegral  curb 
$  gutter  shall have  /he  expansion  Joint  of  the  pavement  slab  extended 
through  d  shall  be  completely  fitted  with  a  minimum  of  of  ±  width  ot 
preformed  ex  pens /'on Join  f  ruler  with  dowel  bars  fitted  with 
expansion  j-ubes,  al  each  Joint  .  ,  , 

(6)  When  not  def in  if  eh  tied to,  pavement 'stab.  Separate  curb  or 
integral  curb  ~Z~qutter  shall  have  throuyhjo/nts  at  predetermined  , 
intervals  tilled  with  a  min.  of  £  width  of  pre  formdd  expansion jo/nt 
filter  4  with  dowel  bars  fit  ted  with  expansion  tubes.  Such  joint 
intervals  shall  he  determined  by  prorating  the  distance ^  between 
curb  returns  with  such  intervals  to  be  not  less  than  So  nor 
or  enter  than  So'.  Dowel  bars  with  expansion  tubes  $  a  m/n.  of Jr 
Width  of  preformed  expansion  join  f  filler  shall  be  p/Pced  at  the 
termini  bi 'all  curb  returns-,  excepf  thaf  only  do  we/  expansion 
tubes  shaJI  be  placed /n  the  end ^of  the  curb  return  when  the 
curb  return  Is  riot  abutting  old  cor  P.         .      ■  ■  /  r-p      l  //  l 

Cc\  A  mm.  i  width  of preformed  expansion  join  f  f  flier  shall  be 
ptaced  between  the  curb  or  gutter  £  the  pavement  slab  /n  the 
case  of  Portland  cernenl  concrete.  ,       ,  ,  ,. 

id)  A  min.  4 -width  of  pre  formed  expansion  joint  fi  tier  shall 
be  p/aced  between  Ihe  turb  s  Sidewalk  or  any  so/ic 1  srrycrure. 

Ce)  Preformed  expansion  Join  t  filler-  shall  comply  wilh  the 
requirements  ^effbrth  in  A-A.S.H.o.  std-  specs ■  Designation 

M-33  or  M- 153.  j  ■  > 

&AD/P  Minimum  curb  return  radii  -  lp . 

is' radii  desirable  for  streets  f  alleys. 

Co/ucpz-TE.  j  UntessL  oiherwisespecif/ed,  cone  euros  r  cd>nc 


inleoral  curb  It  putter  shall  he 
con^tructeef  of  air >  entrained 
class  'AD"  Concrete 


££V.  S-ZZ-S6 


MEDIAN  CONCRETE  CURBS 

TYfP  "A"  C MAT  IN  PLACE) 


Re/n  force  w/fb  *d-*4 
/ongitudina/  bans  and 
wrap  w/th  dgaqe  w/re 
@  -/^"pitch.  Tie •  iff yj.  wire 
to  every  re  inf.  bar  €> 
Z'cfrs. 


J?" Core  hole  shaft  he  grouped 
ffush  to  top  of  curb. 

J"*2"  key  o/  both  ends  of  each, 
/nd/Wdua/ secffon  for  dra/hage. 

Quantities  ( for  esfimal/hg 
purposes  orr/yj) 

Cl.  "DP" Cone.  -  0. 0/5  Cu.  Yd. per  /.0  ' 
Re/nf  Sfee/       7  /bs.per  J.O' 


'  * '<?4' "p/ain  bar  {Minimum  of  /wo  fo  be  used 
for  eacn  curb  sec /ion.  Max/mum  spacing  6.0') 


NOTES: -Median  curbs  shall  be  precasf  a  minimum  of  -d"  iengfhs  f  a  maximum  of  /O' 
ieng/hs.  C/ass  "DD"concre/e  shaft  be  used  throughout  At/  exposed  edges  Smfff  be 


rounded 


'  rad/us. 


TYPE  "B"  frUTURE  MAT) 


Reinforce  with  4-  *4 
fongi/udinaf  bars  and 
wrap  with   8  gage  wire 
<3>  4 ML  "pffch .  T/e  8-$a.  wire 
to  et/eru  re/nf  bar 
2'c/rs. 


Surfac/hg  as  ^ 
ca//ed  for  on  <s 
Typica/  Sect/on. 


f'core  ho/e  sha//  be  groufed 
flush  /o  /op  of  curb. 

J  "*2"fcey  af  Aofh  ends  of  each 
fnd/V/duaf  secl/on  for  drainage- 

Quan/i/iesf for  est/'mafing 
purposes  on/g._) 

Cl.  "DO  "Cone.  =  0. 0B3  Cu.  Yd. per  1. 0 ' 
Re/nf.  S/ee  /  =  i3.  7  /As.  per  /.O' 


'  x£'4"/p/ain  bar.  /Minimum  of  fivo  fo  be  used 
for  each  curb  secffon.  Max/fnurn  spacing  S.O') 

NOTES:  -  Med  fan  curbs  sha//  be  precasf  a  m in /mum  of V '  /eng/hs  f  a  snax/'mum  of  /O 
/enpfhs.  C/ass  "DD'concrefe  shaf/  be  used  fbroughouf.  Ait  exposed 'edges  jrnaff Ae 
rounded  rad/us. 


Surfadng  as 
cat  led  for 
on  Typ/'cat 
Section 


pyre  "c" 

P  "*e  "jr/ots  in  curb 
af  /O  '/h/eri/a/s  for 
drainage. 


•  ■ '  ,• ;     j "   c  J.  eye  ffrg 
>  -  -  •'  Course 


Quantities  (for  esf/maf/hg 
purposes  on/y.) 
Cf.  "DO" Cone.  =  O.OSe  Cu.  Yd.per  1.0 

NOTES'-  -Excavation  taken  out  of  curb  trench  f 
sand  used  for  feyef/hg  course  fo  be  /he faded  /n 
unif  pr/ce  bid  per  //a.  ft  of  med/an  curb.  Med/an 
curbs  shaf/  be  precasf  a  minimum  of  <°  /eng/hs 
for  sfra/'gbf  curbs  £  <?'/engfbs  for  curi/ed 
portions,  '/z'premo/ded  cxpans/bn  joints  shaft 
be  used  af  a  maxfmum  of  50' /nfervafs. 
Class  "Off"  concrete  sha/f  be  used  fbroughouf. 
A/i  exposed  edges  sha//  be  rounded  /£  "rod/us. 


Wontr/na  5 fa  fa  /fphwas/  Cnmm/ss/on 


APPRoyep  

/  Am 

i te  invy. 


/Cf:v.  1-3-56 
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MONTANA    STATE    HIGHWAY  COMMISSION 
APPLICATION  OF  THE  CLASSIFICATIONS  AND  GROUP  INDEX  OF  SUBGRADE  SOILS  IN  ESTIMATING  DESIRABLE  SUBBASE  AND  TOTAL  PAVEMENT  THICKNESS. 


Reference:  Data  Taken  rom  "Classification  Of  Soils  And  Subgrade  Materials  For  Highvay  Construction  Purposes"  Adopted  By 
Highway  Research  Board  -  19*5  (See  Vol.  25).    Revised  December  15,  1955. 


CONVERSION 
EQUIVALENTS 

INCHES  TO  FEET 


1 

in 

0.10  Ft 

2 

in 

0.15  Ft 

2* 

in 

■ 

0.20  Ft 

3 

in 

■ 

0.25  Ft 

k 

in 

0.35  Ft 

5 

in 

O.hO  Ft 

6 

in 

0.50  Ft 

7 

in 

0.60  Ft 

8 

in 

0.70  Ft 

9 

in 

0.75  Ft 

10 

in 

1 

0.85  Ft 

li 

in 

0.90  Ft 

12 

in 

1.00  Ft 

GRC'JP 
INDEX 
CF 
SUBGRADE 


Excellent 
A-l-a 


H  I 


K  N  E 


I  N 


TRAFFIC 


GLUME 


Less  Than  100 
Vehicles  Per  Day 


W 

CO 

&  >i 

a  J 
=5  o 


CO 


5 
co 


Combination 
Of  Surface, 
Ease  &  Sel. 
Mt'l  Subbase 
Courses 

~ — 


=3 


0.15 


0. 


0.15 


100  to  300 
Vehicles  Per  Day 


DRY  AREAS 


S  -J 

oM  o 

w  co 
u  a 
g  £ 

2  5 
5  o 


0.1+C 


Combination 
Of  Surface, 
Base  &  Sel. 
Mt  '1  Subbase 
Courses 


0.1+0 


.rg 


0.00 


0.1*0 


WET 


CO 

§3 

0«  O 

W  CO 

o  a 


10 


0.50 


AREAS 
Combination 
Of  Surface, 
Base  &  Sel. 
Mt'l  Subbase 
Courses 


2  co 
5  < 


11 


C.SO 


0.00 


-3 


13 


0.50 


More  Than  300 
Vehicles  Per  Day 


DRY    A  R 


A  S 


a  co 

<:  co 
Eh  X 


0.60 


Combination 
Of  Surface, 
Ease  &  Sel. 
Mt'l  Subbase 
Courses 


0.60 


-3 


0.00 


i 

5 


0.60 


AREAS 


<  co 


0.70 


Combination 
Of  Surface, 
Base  Sc  Sel. 
Mt'l  Subbase 
Courses 


;.70 


COO 


0.70 


Special  Design 
  Only  


co 

33 

*  o 


5  0 

00  o 


22 


0.70 


Combination 
Of  Surface, 
Ease  Sc  Sel. 
Mt'l  Subbase 
Courses 


eg 

gco 

CO  3 


23 


0.7: 


0.00 


< 


25 


0.70 


Good  0  to  1 


0.50 


0.00 


0.6O 


0.50 


0.75 


0.75 


o.oc 


0.75 


0.90 


.90 


0 . 00 


0.90 


1.00 


..00 


.CO 


1.0c 


1.00 


1.0c 


o.co 


1.00 


1.00 


O.OC 


0.50 


0.20 


0.70 


0.60 


0.65 


0.50 


0.25 


0.75 


0.81 


0.75 


0.90 


1. 


0 . 00 


1.10 


1.00 


0.15 


1.2c 


. .  20 


0.20 


IM 


1.30 


0.30 


.00 
75o 


0.75 


0.2; 


1.00 


1.00 


0.90 


0.25 


..15 


1.25 


1.30 


l.ac 


0. 


0.5c 


0.35 


0.70 


0.50 


oM 


0.85 


0.90 


0.7; 


0.35 


1.1c 


1.10 


0.90 


Q-35 


1.25 


i.i: 


1.00 


1.35 


1.20 


OM 


L4i 


1.30 


o.uo 


l.TC 


1.60 


1.60 


C.90 


0.90 


!."0 


1.15 


1  10 


0.90 


0.1*0 


1.30 


1.00 


0.1*0 


.1+0 


1.1*0 


0.50 


1.70 


~6o 


L3i 


0.50 


1.80 


0.75 


50 


1.0c 


1.0( 


0.75 


1.25 


1.1' 


0.90 


1.1*0 


0.75 


0.5: 


0.50 


1.00 


..oc 


1.25 


1.15 


•  90 


0.50 


1.1*0 


1.00 


1.50 


0.60 


1.30 


1.70 


Ljo 


0.60 


1.90 


1.25 


1.00 


1.50 


0.75 


0.6c 


1.10 


1.00 


0.7; 


0. 60 


0.85 


1-35 


1.15 


0.90 


0.60 


0.50 


0.70 


1.15 


0.75 


0.70 


1.1*5 


1^0 


1.25 


1.00 


C.60 


1.5; 


1.20 


1.80 


1.70 


0.7c 


2.0c 


1.30 


0.70 


2.  CO 


1.60 


1.5c 


1.2c 


1.25 


0.90 


10 


0.05 


0.5c 


0.75 


1.2; 


1.10 


0.75 


0.75 


1-50 


11 


0.85 


jU2i 


0.70 


1.60 


0.90 


0J1 


1.65 


1*35 


1.00 


0.70 


1.7C 


1.6c 


1 . 20 


1.90 


1.70 


0.50 


0.75 


1.25 


1.10 


0.75 


0.75 


1.50 


12 


0.90 


5.50 


0. 


13 


0.90 


0.5c 


14 


0.90 


1.35 


1.15 


0.75 


Q.b5 


1.60 


1.25 


0.90 


0.75 


1.65 


.00 


o/TJ 


U2 


1.6c 


1.20 


2.05 


1.80 


1^0 


0.80 


2.1c 


2.10 


1.80 


1J0 


0.90 


2.20 


1.35 


1.15 


0.75 


J.  85 


1.60 


1.35 


0.90 


0.65 


■21 


1.0c 


0.75 


1/ 


1.60 


2.10 


1.80 


LJO 


1.00 


2.3c 


1-3Q 


l.CO 


1.75 


1.1*0 


1.00 


l.i 


1.2c 


.00 


2.20 


1.90 


1.30 


1.10 


2.30 
jFTCo 


1.35 


l.r 


0.1 


0.85 


1.60 


1.35 


0.90 


-.75 


1.1+0 


1.00 


0.85 


l.i 


1.70 


L.20 


1.0  c 


2.2c 


L.90 


1.30 


1.10 


1-35 


15 


T5~ 


0.90 


0.90 


1.1+0 


0.90 


0.85 


1.75 


1.1+0 


1.00 


1.70 


..00 


2.20 


1.90 


1.15 


0.75 


0.90 


1.65 


.90 


0.50 


0.90 


17 


1.00 


0.50 


0.90 


1.1*0 

1.1*0 


1.15 


0.75 


0.90 


1.65 


1-35 


0.90 


0.90 


l.i 


1.1*0 


0.90 


1.25 


0.75 


0.90 


135 


1.35 


1.1*0 


0.90 


0.90 


1.80 


1.1*0 


1.00 


0.90 


1.90 


i^O 


1.7c 


1.20 
1 .  20 


1.10 


2.30 


1.90 


1^0 


1.10 


cPo 
171+c 


1.3C 


1.20 


2.50 


1.10 


2.30 


1.90 


1-3Q 


1.20 


2.50 


18 


1.00 


i2° 


1.00 


1.5Q 


0J2 


1.00 


1.1*0 


0.90 


1.80 


1.50 


1.00 


0.90 


1.90 


..00 


1.2c 


1.10 


12. 


1.00 


0.50 


1.00 


l^5_0 


1-25 


0.7! 


1.00 


LJ1 


1.1*0 


0.90 


1.00 


1.90 


1-50 


1.0c 


1.00 


2.00 


1.80 


1.20 


.20 


2^0 


2. CO 


1-3Q 


1.20 


2.1+0 


2.00 


I.3Q 


20 


1.00 


0. 


.00 


_50 


1.25 


Q.7' 


l.CO 


1-75 


1.1*0 


0.90 


1.00 


1.90 


1.50 


1.00 


1.00 


2.00 


1 . 20 


1.20 


2.1*0 


2.00 


0.90 


1.00 


1.90 


1.S0 


1.00 


1.00 


2.00 


l.i 


1.20 


1.2c 


2.1*0 


2.00 


±30 


1J0 


2.  50 

2760 


1.30 


2.60 


1.30 


1.30 


2.00 


NOTE: -Select  Material  Subbase  As  Listed  On  The  Chart  Is  Identical  With  The  Soil  Listed  In  The  Second  Entry  Of  Column  1  Of  The  Chart  As 
"Good,  0  To  1,"  And  Is  Defined  Further  As  Material  Which  Includes  The  Common  Run  Of  Fine  Sands,  Silty  Sands,  And  Silty  Or  Clayey 
Gravels  Which  Have  A  Group  Index  Of  Zero,  With  A  Tolerance  Of  One  Excepting  The  "Excellent  A-i-a  Material,  These  Materials  Will  ^ , 
Usually  Fall  In  Groups  A-l-b,  A-3  And  A-2,  Although  The  Tolerance  Of  One  Will  Permit  Inclusion  Of  Border  Line  Granular  Materials  (JIq) 
Falling  In  Other  Groups .  /-v 
Use  Column  Listings  Under  "DRY  AREAS"  For  High,  Well  Drained  Bench  Locations  And  Column  Listings  Under  "WET  AREAS"  For  Valley  V/ 
And  Lowland  Locations  Shown  In  The  Chart  For  Traffic  Volumes  Over  100  Vehicles  Per  Day. 

Use  A  Minimum  Of  1.0  Foot  Of  Select  Material  Subbase  On  All  Embankment  Soils  Having  Maximum  Densities  Of  Less  Than  90  Pounds  Per 
Cubic  Foot,  Usually  Glacial  Tills  In  The  A-1+  Or  A-5  Soils  Classification. 


SURFACING     FOR    BRIDGES     8  APPROACHES 


SEE 


Z<4.0  MIM. 
■SUMMARY-  OK)    PLAN  SHEETS, 





r 


rO&  TH/CK/VESS  OP  SURFACING 

SEE   PLANS  , 
C/eou/N  o.oz'PE&  /.o'  \  j  ,  CfZOWKi  n.nz  PES.  AO 

\    S/oTE  ^GXADE  OPAPPEOACH  NOT  TO  EXCEED  ,0</o  /E AMP  UNLESS  TPAFP/C  VOLUME  AND  COST  INDICATE  SUCH 

*     ™£rrioicZ£B™aB  constpuctep  to  fit  local  5^12^ 

MWIMIZE  TRAFFIC  HAZARPS  AND  AFPOPD  SAFE  *NO  COMMODIOUS  ENTEY  AND  EXIT  OF  /  x£Ar~r- / 

^^t^ir^^i'NMca33^y  To  go  beyond  xioht  op  way 

LINES,  WRITTEN  P£PM/SSION_SHALL_3E  SECUPED  P&ON1  | 


! 


m 


PROPERTY  OWN  BE  IN  ALL  INSTANCES. 

MAIL    BOX  TURNOUT 


"Z5Q 


MAIL  BOX 


EDGE  OP  O/L  M4rs 
OR  EDGE  OP  Of? AV- 
ON CPAV.  POAP 


LANDING 

'strips  to  be  y// 
1  level  with 
^existing  shduu 
k}op  highway. 


15.0  MIN 
LANDING  SW 
FOE  COUNTY t 
EMAlN  ROADS 


v 


2S.O' MIN. 

Foe.  pegulA, 
approaches 


'  1  «  «M\ 
ALL  LANDING 
STRIPS  TO  BE 
LEVEL  with,,. 

EKIS  TINE  SA/LpA 
OF  HIGHWAY. 

\  -  >  >  -  > 


LAND  INC 


£>TRJE 


/VOTE*:-   /="0/€>  AOO/TIO/VAL 
INFORMATION  4-  QUANTITIES 
SEE  PLANS 


STATE  HWY.  ENGR. 


SURFACE      FOR  BRIOGE 


^/rjr  PLANS*  m/P  WIDTH'S 


2" MIN.  ^UB FACING 


MIN.  3JE"  SUPFAC/NG 


<-  £>ect<  //v  PLACE 
"  GPAV.  BALLAST 


PPOWDED  BY  BP/DGE  CONTRACTOR 


■Mf5 

ll 

A 


^  ^/Z.  IN  PLACE . 


FURROW  DITCH   $  DITCH  BLOCK 


151 


FURROW  D\TCH 


txc.  approx.  /£  cu.  YiJs.  per  &  fatten. 


DITCH  &LOCK 


/o o 


A/or£.:-  keep  top  of  cf/'/c/?  b/oc£  af  /eazf  /.O  ft 
be/oiv  finteheo' '  s/?ou/c/er  e/ei/or/on  end 
foe  of  ^/ope  f/ow  /o-o'  from f>/pe. 


Monlana  Sfrafe  Hiflhwag  Commission. 


approve  o_  1a  iA\Z>6. 


REV.  10-l-Sl 


BRONZE.  TABLET 
To  be  set  in  top  of  project  marker. 


r/w  Mori- 


RIGHT  OF  WAY  MONUMENTS,  REFERENCE  POINTS, 
PROJECT  AND     STATION  MARKERS. 


R/w  Mon. 


Sta.  Marker- 


R/w  Mon.- 


30 


V^-Reference  Points  « 
'VR/w  Mon. 


R/w  Mori. 
Project  Marker 
R«ference  Point* 
R/w  Mon. 


/  ^i-R/w  Mon. 

SYMBOLS  TO  BE  USEO  OH  CONSTRUCTION  PLAHS 
3  Project  Markers 
®  Station  Markers 
0  R/w  Monuments  ,  , 

o  iron  Pin  ,  Iron  Pipe  or  Hub  4  Tack. 


3  *Z  X  5"  Reinf  Tie 
bars  welded 


SECTION  A-A 


2-2x34"  Stl 
Reinf.  Bars 


To  Face  k. 


GENE.RAL.:- Reference  points,  Project  and   Station    markers  should  be  so  placed 
that  they  will  not  be  disturbed  by  maintenance  operations.  Project  and  Station  markers 
Should  be  plainly  visible  from  the  highway 

PROJECT  MARKERS  are  to  be  set  at  the  beginning  t  end  of  all  projects  on 


it  her  side  of  the  highway 


nd  of 


J  x  Z t  Square  hd. 
Bolts  with  cap  nuts. 
Set  in  Cone,  and 
protrude  G 
Bolt  ends  to  be 
protected  for 
shipping  thus 


ngents  as  may 

After"  being°driven£  across  will  be  filed  in  the  top  to  mark  both  the  plus  and  the 
distance  to  the  t.. 

STATION!   MARKERS  are  to  be  set  opposite  every  tenth  station  and  at 

important  equations.  Equations  of  less  than  loo'  may  be  disregarded,  barkers 
BrTto  be  set1  on  the  north  or  west  side  of  the  t  depending  On  fne  general  direction 
of  the  route      or       shall  be  set  so  as  to  be  visible  from  highway  <t(on  R/w  line  if  possible) 
pir.HT  nF  WAV  MONUMENTS  will  be  set  at  all  points  where  the  width  of  the  R/w  changes, 
and  at  PCs,  PTs  and  at  angle  points.  When  it  seems  undesirable  to  use  the  concrete 
monuments  as  on  lot  or^locW  lines  in  some  parts  of  a  town,  concrete  monuments 
will  be  omitted  t  iron  pipes  or  pins  v»»l  be  placed  by  State  Highway  Commission  -forces. 
P>RONXE  TABLET    Exposed  surfaces  of  the  tablet  are  to  be  ground  smooth.  Letters  are 
to  be  recessed  |  inch,  information  on  the  tablet,  indicated  by  Pin  lines,  is  to  be  stamped 
in  the  field  by  the  engineering  party  after  post  is  placed  using  |  letters. 

l**Ti.;-  R/w  monuments  not  to  be  ordered   by  contractor  until  checked  in  field 
by  the  Engineer.  .  .         r  ,  ,, 

R/w  monuments  to  be  placed  so  that  outside  face  ot  monument  coincides 
with  R/w  line  as  purchased- 

 Montana   5tate  Highway  Commission.  


RIGHT  OF  WAY  MONUMENT 
X  Max.  sire_  Aggregate 
Class  "D"  Cone.  Rubbed  finish  on  face.  4' 

Recessed  letters  3"hjgh- 

Camera  chamfered 


5  TXi' 
Tie  bars  '-I 
welded 


jz-*a.  x  56"  5tt.  Reini  ?>ar 


4 -'3  x.5-a"sH. 
Reinf.  Bars. 
Wrap  Bars  v 
"*\o  wire  a+ 


Proj.  No  Plate 
1*8  5"x  2Z"  Pine 
Painted  White 
|--2^"all  sides. 

Black  letters 
%  No's,  z'  High. 


QFFFRf.NCE  POINT 
1  Iron  pin. 
Another  reference 
point  to  be  set  on 
opposite  side  of  hwy. 


STATION  MARKERS 


J  Wax.  Site  Aggregate 
Class  "D"  Cone.  Rubbed  finish  on  face.  4"  x  4"  Sq. 
Recessed  letters  it."  hi$h.  Corners  chamfered  I 


PROJECT  MARKER 
Posts  to  be  reinf.  Concrete 
Aggregate    ^  inch  max. 
Class  "D"  Concrete 
Corners  chamfered  t . 

Project  number  Plate 
to  be  furnished  4 

erected  bu  state  Forces. 
Series"D"  letters  \  numerals 
to  be  used,  as  per  std.  alphabets 

published  by  Public  Rds.Adm_.  1945. 


APPROveC_ 


Engineer 


6> 


REV.  Z-15-55 


RfcY.  6-1-48 
RtV.  \  -  XI-  4/1 


REV.  to- 1-51 


STANDARD  SUMMARY  NOTES 


ill 


GRADES  For.  re /at /on  of profi/e  graote  fo 

sub -grade  see  typica/  section. 

EMBANKMENT  Quantities  shown  on  p/an&  /hc/uc/e 

shrinkage,  itn/ess  omerwz.se  no/so. 

SHRINKAGE      3ee  SM.  242-5?$  243 -SF1 


BORROW 
OVER  HA  UL. 


Borrow  pi  fa  or  source  of  6  or  row  , 
shown  on plons,  or  os  cleeipnof&cl 6y  ^rtyn 

Free  haul  limit  is  /ooo  'feet 


SURPLUS 


WIDENING 


Surplus  or  excess  to  be  disposed  of  os 
_s/?owr?  on  plans  or  Spec.  Frov/s/ons. 
3ee  Std.  23 7  -$S 
SUPERELEVATION  See  std  23i-G& 

PROJECTIONS  AH  proiect/ons  fp  6e  c/r  effort/ 

fr>  field  yvirh  reference  ro  rne 
st&heti  line. 


Montana  State  hi^Vi^ay  Commis3\on. 


STATE.  HIGHWAV  ENGINEER 


R.E.V-  IO-1-5I 

rev.  l- 1  -se 


STANDARD  LOCATION  TRANSIT  NOTES 


Station 


EQUATION 


167+  IS, 5  AHEAD 


I85+J205 


RT- 
BACK. 


183  +  00 


164  +  20 


ISA  +  oo 


163  +  00 


Point 


Defl. 


10  05 


P.I. 


9°34' 


M.  C. 


S.06  O&E 


c.c. 


£.=  ZO°lo'R1. 


P  C. 


4°  34 


D=5' 


S£6*0OE. 


M03.8 


Ur  406.6 


R;  1 14  60 


Z°04' 


o'oo' 


nfe  +  oo 


ROT. 


546°>0'E.. 


526°  15  t. 


Johnson  -  Inst- 
Rogers  -  Chain 
Williams 


S- 1& - •2.1 
Cloudy  -  Warm 


Reference  Po/'nfs  a/ ftffif 
<T/7ff/tfS  t'f  poss'b/e. 

ffeferencs  Points  must  be 
firmly  set  and  we//  marked  so  as 
fo  be  easi/y  found- 

Sun  all  curves  from  hanger  and 
3orney  date. 

3how  detail  date  /h  proper 
column,  how  curve  was  staked 
in  fie/d 

Use  sutt/c/ent  space  to  make 
notes  c/ear  and  d/stincf  w/thour 
crowding. 

Curves  may  be  /ocated  by  det/echon 
ang/es  or  tangent  offsets. 

y/hen  the  def/ecr/on  snj/e  is  so' or 
greater  the  P.I.  may  be  referenced  by 
two  jS.Ps.  on  the  back  tangenf 
produced  ahead  or  the  new  tangenr 
produced  hack.  Measune  distances 

^ ' -e/ofionsf>/p  befweer? 
beon/nys  of  purvey  /  beor/nys 
of  adjo/n/nq  projects  ■ 


Monldna  State  Highway  Commission 


STATE  HIGH  WAV  ENGINEER 


REV.  1-  1  -53 


r 


STANDARD   TOPOGRAPHY  NOTES 


Station 

D( 

sia.  nation 

Classif  - 
ication 

182  +  OO 

+  10 

3&"x  28'  C 

M.Pipe  (Pc 

or)  2- MS  1 

dwlls(Pooi 

181  +  00 

Drain  in 

place  -  R( 

move 

New  48"; 

+  40 

Old  roa 

i 

♦  20 

Section 

line 

180  +  00 

H9  +  00 

— * 

u 
0 

178  +00 

—Or 
0 

— 4r 

0 

m  +  00 

+  59 

Top  of  t 

ank 

+  55 

Creek  t 

ed 

+  52 

Top  of  b 

ank 

n&  +00 

Johnson  -  Inst. 

Rogers  -  Chain 
Williams  - 

Harper     -  Rod 


g-  24-41 
Cloudy  -  Warm 


Wnere  ties  fa  sect/on  tines 
are  made  on  a  curve,  same 
must  be  taken  fa  semi-  tangent 
and  fa  circu/ar  curve. 


Designate  a//  structures,  both 
in  p/ace  and  proposed-  drrigat/bn 
or  drainage.  S~how  dinect/on  o-f 
f/ow. 

For  structures  in  p/ace,  be  sure 
fa give  sizes,  fype  j  cendfripri- 

In  /and  use ,  g/ve  cu/t/vated, 
swamp  or  grWZ/fao  ■ 

s 'ketch  a//  topography  using 
direct  £  ties  tr>  feet.  Po/e  tines 
to  be  identified  as  fa  hind,  owner, 
4  no.  on po/es, no.  ofw/'res  4  clearance, 
wherever  //he  crosses  proposed 
center  //he-  ("C/earance  /s  fa  the 
towest  M//re).  J5tat/on  S"  s4ng/e. 
C>n  Power  //nes  -  give  vo/toge. 

Or/  Bridge  survey  sheets  f/// 
ir>  a//  requested  data. 

c/oss/ficofion  can  be  covered 
&tf  giving  the  percentage  of 
rock. 

Locofe  a// springs. 
Do  no/  crowd  no/ss . 


Montana    5tate  Highway  Commission. 


STATE.  HIGH  WAV  ENGINEER 
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ro 


REV.  1-30-52 
R6V.  1.-  1  -  36 


STANDARD  TOPOGRAPHY    NOTES  (RMLRGAO) 


&r/atye?s  0/7  f7f?.-G/ye  /<&/-7pf/7, 
wj?f*rr  yy&y  &re<?,  /j$oe  of  &r/o/?e,  £/ey- 

fOyO        Of  r<?//  /DTOf/fe  of 

^fre<3/77    Or  f/oW  //he   fr0V77  fo 

//y(y.    £,    X-Sec.  of  fh&f  &r<s&. 
Loc&fe  eJrj'/sT&g'e  sfrc/of{//~es, 

^/y&  s/zes  ^  £/ey.  of f/ow //h&. 
^Shouv       svtm/v,  <zr&<s/cs  <^  3*/T  ZP/s. 
AfeAs  <?f  /<sasf  /m?  Aimt**&  fm&  os? 

r^/'/l+'&y  ft?/7<?<£S7 f  0/7  £f-  •£ 

WffMtf  400  '  of  £7/7(/  h/M/.  £■ 
M&re  svff/'cr/e/vf  t*t#9jr/P  Af0&  on 
cur  yes  so  //?<&/  A6m  £  s  <rs>/7  6<* 

&<r^i//-<?/e/y  yo/of/e^/. 

G/Ve  &<?<y  y<?/es7/  s/&//0/7/s7y  of  Mty 

f?y  t^i/Zysrf,  Ar/i/oe  or  sf^f/osr/hp 
/77<?rA-&r;  or  hy  /77e<?s£/r/h^  cf/sfcf/roe 
3/0/7^  fr^t   from  /r^/7S/f  //e  fo 
yj&r/Tis-venf  fty.    ct//v&rf  or  hr/c/pe. 
A/  evosy   /OC&//0/7  where  f&.  ^  f/>*y. 
s/-ar  w/Yh/h  ¥00'  of  e^erh  ofher 
exfe?s7</  /7o/  /ss-s  fh<?s7  fwo  JC-secf/o/i 
fro/77  f/yyy.   £   across  h?y.  £s7?h. 
IVhen  //wy.    /s  /oc^f&ef  &/os7&  A7y.  for 
cos7S/o'er&h/&    tf/sY^/?oe  e>rf&s?c/ 
X'  sec//os?    across  f?y.   tf/  Max- 
/h/err&/s    of  500. 

/Vofe  f/re  foc<?f/or>    of  fry.  /e/s/sho/^e 
or  fe/e$rrcS/Oh  or  pqyy&r  /oo/es  &r?</ 
s?fS7?h&r  of  wres,  /f  6efn*ee>h  Mvy-  <?/xf 
ATy.j  f/&  /A  yy/fA   jr&ryn+y  e&A&. 
Where  f?y-  crosses  Mvy.  shovy  //trvy.  -5>£?. 
#  -zfp.j  <j>S7jr/s  ^S7<f  0/7  /ffc  G&rwm 

sAoyv  cAor^  A//h       *  ' 
of  c&n/er  //he, 
SLEV.  LClllj 

GtVrn  /?<*/'/ 
D/merrs/or/s. 


of  t?<30 '  e&ch  s/cfe 


Montana       5t*+0     Highway  Cormajion 
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STANDARD   CROSS  SECTION  AND  LEVEL  NOTES 


5taVion 

+ 

5.5. 

M.l. 

F.S. 

Profile 

Rod 
Read. 

Elev. 

Jones  -  In=>V. 
Harper  -  Rod 

cu 

5-  20 

ar  - 

-4 
Wa 

n 

17 

115  t  so 

364?..  54 

0.67 

364  19 

T 

5 

1 

a 

1 

- 

1 

> 

K 

it 

176  +00 

3.6 

38  9 

5 

3, 

3 

6 

i 

<ll 

>k. 

r 

i 

6 

& 

1 

Cr 

1 

5 

15 

z 

1 

— L-i 

+  50 

3.6 

38.7 

1 

5 

2 

5 

3 

4 

3 

8 

10 

11 

.7 

IO-3 

4.2 

5 

r 

3 

1 

* 

1 

1 

I 

?n 
cu 

0 

+  52 

11.6 

30.  9 

i 

1 

5 

2 

.7 

|| 

j 

K 

< 

2 

9 

2 

ft  1 

1 

f 

1 

» 

0 

■H 

CreeK  Fall 
+  57 

11.6 

309 

1 

I 

9 

1 

10 

9 

1 

-Z 

.  4 

I 

1 

A 

3 

tl 

s> 

11 

9 

II 

9 

1 

H 

1 

>o 

1 

IC 

0 

• 

-9 

! 

0 

- 

3 

IC 

IO 

bin 

1 

DO 

+  59 

11.5 

31.0 

t. 

5 

3 

.5 

1 

1.1 

It 

! 

II 

S 

4 

0 

— 

so 

3 

3 

> 

S 

5 

1 

_ 

30 

+  60 

2.3 

39  6 

4 

2 

.5 

1 

.1 

1 

i 

a 

s 

2 

9 

3 

3 

0 

— 

a 

3 

b 

: 

3 

— 

m  +OO 

0.4 

4  2-1 

H 

2 

C 

Z. 

tc 

d 

0 
w 

5 
* 

\ 

k. 

4 

* 

5 
,J 

X 

■•J 

< 

1  2 

- 

0 

4 

8 

B.  M. 

1046 

5051.83 

O.20 

3642  34 

H 

IC 

Jt 

0 

c 

i 

u. 

0 

vr 

s 

d 

IC 

0 

R 

I 

» 

f,ta. 

r 

7 

+  C 

)0 

1 

5 

0 

— 

> 

C 

>! 

5v 

.  1 

i6l42. 

57 

) 

ns  +  00 

6.6 

46.2 

4 

.» 

! 

6 

6 

2 

-C 

A 

— u 

3 

1 — 

6 

0 

1 

0 

0 

■ — 

119  +  OO 

6.4 

46  4 

5 

5 

i. 

1 

6 

4 

1 

.0 

2 

5! 
I 

1 

2 

0 

4 

' 

lo 

3 

0 

— 

l&O  +  OO 

Z.B 

50.3 

1 

4 

2 

5 

3 

14 

1 

0 

3 

0 

2 

5 

3 

0 

— 

K 
1 

<- 

+  50 

032 

3652. 51 

rc 

p 

c 

r 

I. 

» 

- 

7?i?  3ench  /evefe  /n/b  any 
ac/jo/n/na  projecfs.. 

^now  jEaua-  /h  /evsfs  &ep- 
or  3nd  of prajecf. 

Take  /eve/s  /n  creek  beds 
suff/c/entiy  far  f^om  bo/h  sides 
of     of  creek  fo  /ocafe  one/ 
proposed  channe/  changes. 

Take  "base  of  ra//"e/evations 
every  soo  ff.  where  4.  para//e/s 
a  ra//way .  Exfend  X-5ecf/bns  fo 
cover  same. 

jVofe  a//  equai1, /'one  /n  r 
co/umn  marked  "3 fa  f /on' 'as 
shown  /n  frans/f  nofes. 

Give  descr/pf/on  of  a//  3. Ms- 
ana'  /ocaf/bn.  / 

Take  wide  sections  200  'or more 
when  mf'dfor  htgft  fti/s,  deep  cofs, 
channe/  chanpes ,  /n  fences  r/on 
d/fches,  w/de  Sorrow  p/f s ,  efc. 

A/ore  a//  f/ow  //he  e/evaf/ons- 
bofh  3 f ream  and  /rr/gaf/on  t 
d'Sches.  A/ofe  d/ph  wofer  e/evs. 
of  cr/f/ca/ po/h  -fs  /f possible. 

Toke  &od  reod/nps  fa  nearesf 
0.1'  w/fh  fhe  excepf/on  ofex/sf/hg 
c/'fu  pavemenfs  wh/cf?  ^hou/a  he 
fa~ken  fo  nearesf  0.0/'. 

Cross  sect/on  e/evaf/ons  when 
compufed  witt  be  wr/f/en  /mmeo/afe/y 
above  rod  read/ny  as  "»> 


Tarn  fo  B.M.'s  of  a//  times.  Correct  H.I/s 
going  afead  fo  or/g/'na/  3.M.  e/eyof/ons  an /ess 
there  are  obv/ous  errors  /n  the  or/c/na/ bench 
leve/s. 

Tie  a//  B.M.'s  fo  1/.J.G.5.  or  i/.SC.f  G.S.  where  poss/b/e. 

Montana  S^a+e  Highway  Commission 


Cross  sec f /on  fa  mih.  JOO'id.f  af 
a//  f/mes. 

Cross  sec/ /on  fo     R-  /racks  when 
150 '  or  /ess. 
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STANDARD  METHOD  OF  DETERMINING  CULVERT  LENGTHS 

Ci 


^Normal  Width  I  Wldenl^CSee  Typ.Soc..), 
Surfacing  -7       ^Profile  Grade 


-Where  necessary  for  Irrigation 
lengthen  IO  feet. 

NOTE:  Corrugated  metal  pipe(CM.R)  is  made  in  multiple  lengths  of  t. 
Concrete  pipe  is  made  in  multiple  lengths  of  c. 


See  Typical  Section 
for  Slope. 
Ground  Line  -»    \ Cover 


See  Typical 
Section 


Normal  Width 


Surfacing  ^ 


-Profile  Cxrade 


Calvert 


In  Multiple  Lengths  of  Z.o'r 


See  Typ.  Sect,  for  Slope  - 
Cover 


For  Struct.  Plate 
Pipe  Arcn  Cu.lv. 
5eeStd.42-cV 


5oe  Tl)p.  Sec,  oh  Plans 


Flared  End 
Terminal  Section 

See  Std.for  F.E.T.S. 

Structural  Plate  Pipe  Culv. 
For  Beveled  Pipe, Using 
Hand  Laid  or  Grouted 
Width  =0.75  Ft. 
Protection, 
»  t.OFt.. 


Struet.Plate  Pipe  ArcK  Culvert, 
See  Plojr\9  for  Beveled,  End. 


6. 


APPRO*CH  PIPE 


For  Square  Ends,  c.O'  Beyond  Toe  of  Slope 


F.L  =  Flow  line  of  culvert  on  <t.(Note  or\  cross -section} 

Draw  Ir\  culvert  outline  solid  at  the  proper  cross  -section,  station 
or  nearest  cross -section  to  it.  Keep  in  mind  that  skewing  the  culvert 
will  increase  the  length  of  culvert  required.  Place  culvert  low 
enough  to  drain  borrow  pits. 

Irriqation  pipe  to  be  carried  across  borrow  pits  to  a  minimum 
of  10.0  feet  bearing  beyond  edge  of  borrow.  Channel  changing 
irrigation  ditch  to  obtain  right  angle  crossing  is  prohibited 
unless  specifically  recommended. 

Where,  fall  of  the  ground  permits  proper  drainage ,  pipe  culverts 
are  to  be  trenched  '\nto  the  natural  ground  to  a  depth  of  ^ 
the  diameter  of  the  pipe.  ,  t 

Flared  end  ierm\na\  sections  included  \n  total  Un  Ft  for  pipe. 
Spacing  of  multiple  pipes, -The  adjacent  sides  shall  be  one-halt 
dfa  apart  wiTh  4  fee*  the  maximum.  ^^ESS^T  J 
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TEMPLATING  STANDARDS 


206 
G6 


—  Cut  depth  at 
j/opc  stake- 


3  tandards  for  Cut  5 1  opes 


Cut  Depth 
at  S/ope 
Stake  (ft.) 

Level  7err. 
Des.  Speed 
70M.Ph. 

Potting  Terr- 
Des.  Jpeed 
COM.  P.M. 

Mount-  Terr. 
Des.  Speed 
SO  At.  PH. 

Jo/ id 
/lock 

0  -S 

Si  1 

si  i 

eu 

2:  J 

S-tO 

41  J 

/&:/ 

ifk:i 

to  -  ts 

Sit 

3:1 

t&U 

/5  -  SO 

eu 

1 1 1 

fit  it  1 

ovsm  eo 

i'/z'-i 

t&tt 

1:1 

9k  it 

'  W"~  A/orma/  width  of  roadway  a/  finish  grade. 
'  A"~  D/'s/ance  for  /o/ai 'surfacing. 
' B' '-  Standard  width  /5' minus  A". 

*<!"-  Day  tight  sec/ion  shou/d  be  carried on  /O-'l  grade  from  the  bottom  of  me 

surfac/ng  or  /op  of  suh -grade  where  possible. 
*H"~  fnstcpe  shaft  be  if'/. 

Use  0.02  'per  /.  O '  for  croyvn. 

Packs/opes  fo  be  un/Porm  through  each  '/ndividuai  cut. 

J.  O  'or  as  shown  A 
on  pfans. 


Ptf/  depth  a/ 
S/ope  S/a/re 


Standards  for  Fill  Slopes 


Pill  Depth 
at  Stope  , 
Stake  (ft.) 

Leve/  Terr. 
Des.  Speed 
70  Nf.P.tt. 

Polling  Terr. 
Des.  Speed 
GO  Af.P.ht. 

Mount.  Terr. 
Des.  Speed 
SO  A>7.  P.//. 

Pock 

O  -5 

5U 

5:1 

41/ 

4:/ 

5-/0 

■4:t 

J  :  1 

2.' J 

2  it 

iO-  t5 

Sit 

2?z:i 

mi/ 

t'/z  :i 

ts  -so 

2:t 

2 : 1 

t'/z:/ 

OVER  20 

t'/z  U 

J/z:/ 

/'/z:t 

mi/ 

Peter  to  S/andards  for  widening  and  supere/evof/on  for  cur  yes. 
A/OTP:  ■  The  above  information  can  he  ussd  Por  most  des/ans^  however, 
revisions  can  be  made  to  fit  specif/'c  cond/fions . 


S/rouider  of  Poadw 


dse  S  ts'on  cu/s  up  to  15-0 
Cots  over  /5.0'use  8'+3'— 

Section  Showing  Cut  S/ope  Rounding 

MONTANA  STATS  WON  WAV  CQMM/SS/ON 


N0T£:-  With  the  except/on 
of  rock  material \  a//  cut- 

s/opes,S:  /  $  steeper;  to 

be  rounded. 
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N 

SOLAR  OBSERVATION 


OBSRG.  PROG. 


TELS'PE  SUN 


DIRECT  SOLAR  OBSERVATION 

OBSERVATION  BY    DATE  - 

STATION   

LATITUDE   N.  LONGITUDE   


WATCH  READS 


TIME 


I  DIR. 


6  REV. 


2  DIR. 


5  REV. 


3  DIR. 


4  REV. 


f 


SUM 


MEAN 


WATCH  TIME 


VERTICAL  ANGU 


REFRACTION  ft  PARALLAX  « 
TRUE  ALTITUDE(H)' 
LATITUDE  » 
SUM(H+LAT)» 
NAT  SiXE  *|  4-CO(90-SUM)« 


NAT.  SINE  > 
ALG.SUM* 


HORIZONTAL  ANGLE 
B  DIRECT.  TO  SUN 


ADD 


LOG.SEC' 


LOG.SEC." 


DECLINATION' 


W4- 


 *■  LOG.OF  ALGSUM 

LOG. VER  SINE  A2  = 
AZ.OF  SUN(FROM  S)' 


4e 


HOR. ANGLE  TO  REE  PT* 


BEARING  OF  LINE' 


t/££Z>. 

.,       ,  ,        ...    ,  n  ^T-AT^TllGHVVAr  ENGINEER 
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3/o. 

3ub- 
Groo/e 
+ 

(Trae/a 
£od 

Super 

£/evo//o/? 

5rou/ders 

Lt. 

PofcAford'  -  6//S/37 
tee/n/nger  -  /Pod"                 Cfeor-  b/ar/r? 
£>orr/ng/or  -  Tope 
Jones       -  Aye 

o 
r 

> 

z 
> 

334 
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NOTE  ■■•  P  //hough  the  ahove  jee//'on 
doesn  '/  conform  fo  p/ssen/  ^/crrdards 
ff  does  ///us/ra/e  /he  proper  /rye/hod 
of  s/ah/hg  and '  compuh'ng -end 'arsas. 


The*  sforf/hg  po/nf ofefer/Ty/heo^  o&  fb//otvs  :- 

P.  IVnere  /he  arse?  crosses  cen7en-//ne,  jsfanf  iv/fh  /he  /owe/-  of  /he  fwo  cen7e/--//ne  po/n/s 
B.  VZnere  /he  oreo  ooes  nof  <r/-<asy  center  f/>7e,  ^ter/  w/fh  /he  nougnf  nooghf po/nf  c/osesh 
fo  center  ///-re- 
in go/ng  orounc/  //?e  oreoSj  proceed coonter  c/ocfew/se  on  fhe  /-"/ghf  of  center-/vhe  e*  c/ocf: w/jse 
or?  /he  teff. 

T/7/s  mefhocf c/eofs  enf/refy  w/fh  fr/ongfes  ^  frope-zo/os ,  //?e  hor/zonfof o*/ste>nces  fbrn7/r7g  fhe 
bases  e1  /re  venf/cof  o^/ste/nces  form/ng  /he  off/fi/oes.  One  j$-/c/e  of  eoc/?  jh/bngfe  o/~  frop^Z.o/o' 
/s  forme  0/  hg  o  verf/co/ 'o'/s force  (a/// fade)  on  center- f/he-  The  o/f/fucfe  /3  focno  by  ^uJjfrocffhg 
/he  efevof/ons  fnvofveo/ /r>  go/ng  from  one po/hf  fo  anofhen.  The  hor/zonfof  o'/s/bnees  ore  reoo1 
d/recf,  /he  o/f/fuo'e  he/hg  moffpf/ed'  hi/  eoch  of  fhe  fwo.  fn  go/ng  from  0  h/gher  po/hf     a  fower 
po/nf  /he  fr/ongfe  or  fropezo/d  /s  o  m/nos  oc/onf/fy  f  v/ce  y'ers'o  /he  c?L/onf/fg  /s  pfos.  y/hen  one 
of  /he  fwo  po/nfs  /s  on  center-  //he  /he  f/gare  /s  o  te/bngte  ,  ofherw/se  // /s  o  Trope  zo/d. 
The  formufo  for  compof/rg  fhe  oreo  of  ony  fr/ong/e  or  fropezo/if  /s  fhe  off/focfe  moffpf/eof  hg 
/he  hose  or^s~c/m  of  fhe  ho^e^  o//v/o/e  0/  hg  fwo.    Th/3  of/v/js/on  /o  ohne  /o^f.  
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CUT  ,AJ9£A 
(4Z3-4/5)x(n-0+Z/.0)  '  /.ix 330  = 

area  a/  rropezo/'a'  &<JMM 
(4/.  5  -  3e.5)x(ZJ.  O  +4J.O)  -  Z.OxGZO  = 

Oreo  of  /rapezo/d  J~MLK 
(44.5 -39.3)x(43.0+ 30.0) '  =  S.O x 93. 0  ■ 

area  of  /■rapezo/a'  P/W/vo 
(4S-0-44.5)x(50.0+30.o)  =  0.3x00.0  » 

oreo  of  /rapezo/c/  f/^OQ. 
(43.0-4Z.3)x(300+/7.0)  =  ZZx47-0  ' 

area  of  /rOjOezo/d  J?<5r/& 


To/a/  Ooon//He3  *  5/3-  0O 

To/a/  QuonHHejf  -  Z76-3Q 

233  ZO 

Z3S  ZO  ~-Z=  //3-/0  square  fee* 
CTu-f  area  of  f/gare  P/CLAJOQ, 


-42. 40 
-/Z4  00 
+475-.  OO 
+40.00 
-/O3-40 


F/LL  AJ9£A 
(Left  of  center  //rre). 
( 33. o -330)x(00.  O+/4.0  =3.  Ox  /4. 6  = 

area  of  fr/ong/e  A3T 
(3S.O-33.5)x(/4. 6+29-9)  =  /.3 x443  = 

area  of  fropezo/o'  J5C3  T 
(43. 7-33.5)x(Z9.9+/4.6)  =  /O.Zx44.3  » 

area  of  /rapezo/c/  £C '3D 
(44 .0 -437)x  (/46 +00O)  -  0.3  x /4.6  * 
orea  of  fr/ang/e  f~£D 
(jp/^nr  of  confer  //ne). 
(4Z.O -33.0)x(00.0+  /4.3)  =4-0 x /4.3  - 

orea  of  /r/ono/e  YAU 
(4Z-S-4Z.o)xC/4.3+/7.o)  =  0-3x3/3  = 

orea  of  /rop>ezo/a/  <3  VOr/ 
(43.7-4Z£)x(J70+/4.3)  -  0.3x3/3  * 

orea  of  /rape  z  o/d  3G//I 
(44. 0  -  43.7)x(/4.3+ OO.O)  =  0. 3  x  /4-3  * 

area  of  fr/ong/e 
Tofo/  Guar>////e^  +  S7Z.93 

To/a/  Qt/an f/tfea  ~-//o 


■43.  SO 
-  6  <S.  73 
+453. 90 
+  4.33 

+37-  Z0 

+  ZS.04 

+  Z3./7 
+-4.Z9 


46Z ■ 43 

4GZ43  -Z  -  23/.Z/3 square  fee/ 
F///  orea  of  fjvre  A  T3DFIHU 


CALCULATOR  MACHINE  METHOD  COMPUTED  WITH  AN  EIGHT  ROW  KEYBOARD 
(All  dials  and  the  rows  on  the  keyboard  are  numbered  from  the  right  to  the  left) 

Turn  into  the  upper  dials  J,  to  1  the  elevation  of  the  starting  point  as  previously  determined. 
ln.computin.3  the  area  of  the  fill  (ATBDFIHU)  this  figure  would  he  38.O.    Establish  two  decimal  points 
on  the  keyboard  for  the  distances.    In  this  instance  the  decimal  points  would  be  between  rows  2  and  1 
and  between  rows  7  and  6.    Then  the  decimal  points  on  the  lower  dials  would  be  between  dials  5  and  2 
and  between  dials  8  and  7.    The  fill  area  either  left  or  right  of  center-line  can  now  be  computed. 

1.  Starting- on  the  left  and  proceeding  clockwise,  set  the  distance  14.6  around  one  of  the  key- 
board decimals,  say  the  one  on  the  left  side  of  the  machine.    Keyboard  reads  I4.60OOO.O.  Charge 
upper  dials  to  read  35. 0,  the  elevation  at  14.6.    Lower  dials  read  (dials  11  to  1 )  9956. 20000.00  and 
the    area  of  the  triangle  AST  has  been  subtracted,  always  bearing  in  mind  the  fact  that  the  final 
answer  will  be  divided  by  2. 

2.  Set  29.9  around  the  decimal  point  established  on  the  right  of  the  Keyboard.    Keyboard  reads 
I4.60029.9.    Change  upper  dials  to  read  33-5,  the  elevation  at  29.9.    Lower  dials  read  (dials  11  to  1) 


9934-29955-15  311(1  tne  area  of  the    trapezoid  SCBT  has  been  subtracted. 

3.  The  next  clockwise  point  is  at  14. 6  which  is  the  number  on  the  left  of  the  machine.  There- 
fore there  is  no  change  in  the  keyboard   and  it  still  reads  14.60029.9.    Change  upper  dials  to  read 
43.7,  the  elevation  at  I4.6  on  the  typical  section  or  templet.    Lower  dials  read  (dials  10  to  1) 
083.22260.13  and  the  area  of  the  trapezoid  ECBD  has  been  added.    It  may  be  that  a  1  or  a  5  will  ap- 
pear in  lower  dial  12  or  13,  depending  upon  the  type  of  machine  used  or  the  manner  in  which  the  eleva 
tion  33.5  is  changed  to  43.7,  but  in  any  event  disregard  it. 

Note:    It  is  now  obvious  that  the  distances  placed  on  the  keyboard  alternate  from  the  left  to 
the  right  of  the  keyboard,  and  that  every  distance  is  multiplied  by  the  difference  in  elevation  in- 
volved in  going  from  one  point  to  another.    Therefore  each  distance  is  always  multiplied  by  two  fig- 
ures, one  when  going  to  the  distance  and  one  when  leaving  the  distance. 

4.  The  next  point  is  at  center-line.    Therefore  clear  the  right  side  of  the  keyboard.  Keyboard 
reads  14.60000.0.    Change  upper  dials  to  read  44. 0,  the  elevation  at  0-0.    Lower  dials  read  (dials 

10  to  1)  087.60260.13  and  the  triangle  FED  has  been  added. 

5.  Clear  the  left  side  of  the  keyboard.    Keyboard  reads  00.00000.0.    Change  upper  dials  to  read 
38.O.    Lower  dials  will  not  change  and  the  area  to  the  right  of  center-line  can  now  be  computed. 

6.  Proceeding  counter  clockwise,  set  14. 3  on  the  left  side  of  the  keyboard.    Keyboard  reads 
I4.30000.O.    Change  upper  dials  to  42. 0.    Lower  dials  read  144.80260. 13  and  the  triangle  VAU  has  been 
added. 

7.  Set  17.O  on  the  right  side  of  the  keyboard.    Keyboard  reads  I4.30017.O.    Change  upper  dials 
to  read  42.8.    Lower  dials  read  156. 24273. 73  and  the  trapezoid  QVUH  has  been  added. 

8.  The  next  counter-clockwise  point  is  at  14  .3,  so  the  keyboard  reading  remains  14.30017.0. 
Change  upper  dials  to  43.7,  lower  dials  read  l69.li289.03,  and  the  trapezoid  EGHI  has  been  added. 

9.  Clear  the  right  side  of  the  keyboard.    Keyboard  reads  14.300OO.O.    Change  upper  dials  to 
read  M. 0.    Lower    dials  read  I73.40289.O3  and  triangle  PEI  has  been  added. 

10.    Clear  the  keyboard.    Considering  the  figure  in  the  lower  dials,  173.40289.03,  as  two  sepa- 
rate answers,  173.40  and  289.03,  add  the  two  together.    The  result  is  462.43,  which  number  divided 
by  2  gives  the  fill  area  231.215  square  feet,  figure  ATBDFIHU. 

1.  In  computing  the  cut  area,  turn  42.8  into  the  upper  dials  and  set  17.O,  the  starting  point 
and  21.0,  the  next  counter  clockwise  point,  on  the  keyboard.    Keyboard  reads  21.OOOI7.O.  Change 
upper  dials  to  41.5.    Lower  dials  read  99972.69977.90  and  the  trapezoid  GJKH  has  been  subtracted. 

2.  Set  41.0  on  the  right  of  the  keyboard.    Keyboard  reads  2I.OO041.O.    Change  upper  dials  to 
39.5.    Lower  dials  read  99930. 69895. 90  and  the  trapezoid  JMLK  haa  been  subtracted. 

3.  Set  45.O  on  the  left  of  the  keyboard.    Keyboard  reads  45.OOO41.O.    45. 0  is  the  same  eleva- 
tion (39.5)  as  41.0  so  the  upper  dials  do  not  change  and  lower  dials  remain  99930. 69895. 90. 

4.  Set  50.0  on  the  right  of  the  keyboard.    Keyboard  reads  45.OOO5O.O.    Change  upper  dials  to 
44.5.    Lower  dials  read  155.70145.90  and  the  trapezoid  PMN0  has  been  added. 

5.  Set  30.0  on  the  left  of  the  keyboard.    Keyboard  reads  30.OOO5O.O.    Change  upper  dials  to 
45-0.    Lower  dials  read  I7O.7OI7O.9O  and  the  trapezoid  RPOQ  has  been  added. 


6.  Set  17.0  on  the  right  of  the  keyboard.    Keyboard  redds  30.OOOI7.O.    Change  upper  dials  to 
42.8.    Lower  dials  read  IO4.70133.50  and  the  trapezoid  RGHq  has   been  subtracted. 

7.  Clear  the  keyboard.    Set  IO4.7O  on  ihe  right  side  of  the  keyboard  rows  5  to  1 .  Keyboard 
reads  OOOIO4.70.    Add  on<se  with  the  carriage  in  the  first  position  and  subtract  once  with  the  carriage 
in  the  sixth  position.    Lower  dials  read  (dials  5  to  1 )  238. 20.    Divide  mentally  by  2  and  the  answer 
is  ll^.lO,  the  cut  area  figure  HKLNOQ. 

GENERAL  NOTES 

There  are  several  contingencies  which  should  be  considered  when  using  the  machine  method,  de- 
pending upon  the  type  of  machine,  the  number  of  rows  on  the  keyboard,  the  farthest  distance  used, 
and    the  size  of  the    areas.    These  contingencies  may  cause  errors  and  so  will  be  considered. 

1. There  are  so  many  different  types  and  makes  of  calculators  being  used  that  no  attempt  will  be 
made  to  follow  every  step  on  each  machine,  but  it  is  suggested  that  an  operator,  when  following  the 
examples,  note  the  unnecessary  numbers  which  appear  to  i-he  left  on  the  lower  dial  (step  #3  computing 
the  fill  area  and  step  #4  computing  the  cut  area)  so  that  error  will  not  be  made  by  incorporating"  such 
numbers  in  the  final  answers. 

2.  When  using  an  eight  row  keyboard  with  distances  not  exceeding  99.9  feet,  error  may  be  made 
(if  the  final  area  is  500.00  or  more  square  feet)  by  the  area  on  the  right  of  the  lower  dials  run- 
ning into  the  area  on  the  left  when  the  area  on  the  right  becomes  too  large.    However  an  error  of 
this  kind  will  be  at  least  500.00  square  feet  in  the  final  area  and  by  observation  can  be  seen  when 

it  appears  on  the  machine.  When  using  a  ten  row  keyboard,  the  same  thing  may  happen  if  the  final  area 
is  more  than  5OOO.OO  square  feet. 

3.  When  the  area  is  too  large  to  work  on  your  machine,  split  the  area  into  enough  parts  so  that 
it  may  be  worked. 

4.  If  the  area  extends  past  100.0  feet,  out  from  center-line,  and  there  is  therefore  not  enough 
rows  on  the  keyboard  (applicable  to  an  eight  row  keyboard),  subtract  some  constant  from  the  distance 
on  each  rod  reading  and  proceed  as  usual. 

5.  If  on  some  area  there  is  doubt,  check  it  by  longhand  and  the  operator  will  soon  become  fam- 
iliar with  any  machine  errors. 

6.  If  it  is  desired  to  figure  exceedingly  large  areas  (applicable  particularly  to  overhaul)  two 

machines  may  be  used  at  the  Same  time. 
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BRIDGES  TO  BE  USED  IN  PLACE— 

Whcrv.  br-idejes  arc  to  bo.  used  in  place,  .t  will  be 
nacaasai-y  to  furnish  the  following  da+a  : 

1-  Detail  drawing  of  structure,  including  OW 
section,  showing  all  menibai-G  in  aoff  icient 
detail  to  make  a  complete  H  Ratlny  analysis  of 
the  struc+ura. 

2-  Stationing   of  ends  of  deck. 

3-  Stationing  of  ce.ntg.rlme  of  bearing  of  all 

4-  Centeriine  profile  of  gpoundline  under 
etruct-ure . 

5*  Elevation  of  normal  water  and  of  hio^iwtattxr. 
G-  Roadway   width  toetv»e<cn  curbs. 

7-  Roidway   width  betwe*n  mils 

8-  0v«r*all  Vidtn-ooi  to  out  of 


CONCRETE  GIRDER  SPAN  WITH 
CONCRETE  PILES 


NOTES 

At  axastremenls  shemn  on  bnaiudmal  MMP  .-narked  sr1**/  A?  made  in  the  field 
and  j/aff  ie  measured  parallel  b  /vad*o$  or  if  measured  norma/  b  fliers  and  ien/s 
stxdl  te  so  .'infed  and  accorrpanred  A/  the  s*or  angle. 

~5l**Ayk-  

^  Erection  cf         ^2&Je>&\j    .Erection  of 
4£&hyS   /      Sbtionino  \4jedhy' \  Sfotiortino 

5kB¥  Lcrr 


SLAB  MONOLITHIC  WITH 
GRAVITY  ABUTMENT 


Measure  sie*  aigbs  as  sham  atone. 


rail  pomia 


Measurements  normal  b  £  J&xdr*oy  shall  ansjt  of  the  b/brmg,  Itk/m  cf  ffrkMat/. 
at  kp  of  oris  ( <rxt  a/  kffaml  Center  b  center  ef  rats,  C*d  b  cut  of  'curb?.  Center 
b  center  cf  Mannar 

fkxttions  shall tc  noted  at  the  tbtbtvmg  ftxnjs  at 'each  Asnl or  per  Bxxtnoy  sur- 
tax at  4  of  livdnou,  UTderade  of  superstructure,  dndge  seat.  Order  of  tearing 
pms,  if  used,  /r>d  ffgh  Hbtor  ekratjon,  Fttftk  tf  stnam  and  tfher  tcpogrqphy  mgatmt 

Muzmrements  stxdt  Je  acwnipamed  ty  stebhey  r?  nokleoA  ndfcmng  deaty  the 
part  meastred  and  the  direction,  {star  J. 

fi  adbHion  to  measurements  and  stebher  nobd  afote  the  Ibtlamnp  rrtbrmaltarj 
tfrfffcjuknrftod- 

BRiOGE    OVER  .PRO J  HQ.  _  _  FED  AID  ROUTE  NQ  

BRIDGE  DE  SCRI PT  iON  .  _  _  STATION  _pOONT  V  ERECTED  .  tQATf  ) 

FABRICATED  BY  BUILT  BY  

Revised  —  TH.J--  I1-Z5-49 


STATE  MONTANA 
STATE  HIGHWAY  COMMISSION 


TIES  FOR  BRIDGE  ENDS,  PIERS 
AND  BENTS 


APPROVED  JAMM,  1956 
STATE  HIGHWAY  ENGINEER 


DRAWING  N0.Z  79 


I  0*  Is3 


AREA  OF  CIRCULAR  PIPES 


cz 

a  PIPE  ARCHES 


C/RCULAR 
P/PE 

C/ 

P/PE  ARCH  t 
3/Z£ 

CP055-JECT. 

AREA 
3Q  P~T 

/0"«//" 

1.1 

22"* /3" 

r.G 

/e" 

1.6 

29"«/6" 

2.6 

3.1 

3G"*22" 

4.4 

SO" 

4.S 

43"* e7" 

G.4 

3G" 

7.1 

50"*3/" 

5.  7 

5.6 

53"*  3G" 

J/.  4 

43" 

ie.G 

65"*  40" 

14.3 

15.3 
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AREA  OF  STRUCTURAL  PLATE  PIPE  8 
STRUCTURAL  PLATE  PIPE  ARCH  CULVERTS 
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S.  P.  PA.  C.  < 
S/ZE 

.ROJjmJCLT. 

AREA 
SQ.  pr. 

c  o  o 
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8  f  O 

0S  **&// 

2G.0 

/?'/n"x  fi4" 

70*51 

28.0 

/2G 

72 

rV?.  .5 

7 J  *53 

.J/ .  C 

33.0 

7  6*55 

53. 0 

78" 

53.2 

l*r-  1        CJ  *7 

7'//"*5'7" 

55.0 

isi ' a"*.  X? '//" 
l^t-  j  *  Cr  /  / 

/n  /  n 

6'2"*5'3" 

58.0 

/38 

/n  9  o 

64 

^<5. 5 

/O5.0 

j     t/       —  /  ,  i  // 

6  7*5// 

40.0 

/o  *r-  x  <7  w7 

/nan 

6/0  *6  J 

45.0 

/*'<Z"x  9^T// 

J  J3  0 

SO 

//5.  / 

34  *  G  J 

//8.0 

3  <o       »  J 

/5'/O"*3'/0" 

/22.0 

—  ft 

SG 

J22  7 

52. 0 

//-'*"x  cat//" 

tP>. /z  n 

/O  3  *  6  3 

55. 0 

//z'7"x  /n'f" 

/<o  /       i\S  / 

/5/.0 

/02" 

5G.  7 

/«^<C»  f 

/0'8"*G'//" 

58.0 

/G2 

Q  / 
/*¥-J.  / 

/n'//"x  *r'f" 
/U  ft  m  r  J 

Z55.3 

/08" 

G3.G 

/74" 

/G5.1 

//'5"«  75" 

G4.0 

/80" 

/7G.  7 

//'7"*  7'5" 

G7.0 

//** 

70.3 

l/'Hf*  7'7" 

7/.0 
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T.NSTRUCTI0N3  FOR  DETERMINING!  PIPE  SIZES  IN  THE  FIELD 

A.  Location  Engineer  will  compute  pipe  alee  required,  by  use  of  tables  on 
following  pages  and  note  the  recoraaanded  size  on  the  hardshell  drawing. 
Items  listed  under  "B"  are  also  required. 

Example 

Givent  Highway  to  cross  4  «q»  «!•  ■  2560  acres  drainage  area 
(dry  coulee)  near  Jordan.    Land  in  the  drainage  basin  is  80% 
grass  pasture  and  2$  ploughed.    Slope  of  principal  channel  is 
10  feet  par  1000  feet.    Stream  bed  is  clean  and  a  fast  runoff  is 
indicated. 

Jordan  lies  in  Area  II,  for  rainfall,  on  cover  map  (see 
STD.  224,  C4.)    Turn  to  Area  II,  Table,  (see  STD.  227.  C7)  and 
under  Flat,  lO'/lOOO*,  C  m  0.30  (Area  is  mostly  grass)  and  opposite 
the  acreage  of  2500  read  Q  -  246.  sq.  ft.  Then  one  78"  C.M.P.  is 
required. 

B.  ADDITIONAL  FIELD  DATA  REQUIRED  FOR  DRAINAGE  AREAS 

The  following  factors  should  be  investigated  in  the  drainage  basin  and 
noted  both  in  the  field  notes  on  drainage  and  on  the  hardshell  drawing. 

1.  Area  in  acres  (Use  car  mileage,  maps  or,  stadia  survey  to  obtain.) 

2.  Percentage  of  grass  or  grazing  land,  timber  land  and  ploughed 
land.    An  estimate  is  sufficient. 

3.  Give  general  description  of  stream  bed  as  to  whether  meandering, 
straight,  brushy,  clean,  clay  bottom,  gravel  bottom  or  containing 
large  creek  rook. 

4.  Check  on  existence  of  irrigation  waste  ways  that  may  spill  into  the 
basin  or  other  structures  that  may  take  out  some  of  the  water  above. 

5.  Check  whether  any  landowner  above  or  below  the  proposed  culvert  is 
liable  to  suffer  damage  in  flooding  from  backwater  or  from  cutting 
of  channel  below. 

6.  Obtain  slope  for  a  portion  of  principal  stream  bed.    Slope  to  be 
figured  in  feet  per  1000  feet  and  be  taken  on  a  portion  of  channel 
considered  as  average  for  slope  of  entire  channel. 

7.  Two  cross  sections  of  stream  channel  should  be  taken.    One  section 
should  be  taken  near  and  above  the  creek  orossing  and  at  a  point 
where  a  good  high  water  mark  exists  as  well  as  a  narrowing  down  of 
the  channel  from  a  wider  section  above.    The  second  section  should 
be  taken  where  a  good  high  water  mark  can  be  found  and  at  least 
500  feet  above  the  first  section.    The  distanoe  between  sections 
should  be  measured  along  the  stream  meander.    All  elevations  should 
be  on  the  same  datum  as  the  road  elevations.    The  distance  from 
centerline  of  road  at  creek  crossing  to  the  first  section  should 
be  measured  along  the  stream. 

8.  Note  the  size  of  existing  pipes  or  bridge  openings  and  show  the 
depth  of  high  water  for  the  upstream  end. 

MONTAW  STATE.  HIGHWAY  CQMV»56|Q»> 


SIZE  OF  CULVERT  REQUIRED  FOR  AREAS  250  TO  5000  ACRES 


AREA  I 


BASIS:  BURKLI-ZIEGLER  FORMULA 

R=I.6"/HR.  RAINFALL  C=0.25  FOR  FARMING  AREAS , CULTIVATED  C  =0.30 FOR  GRASSED  SLOPES, PASTURE  LAND 
LENGTH  OF  CULVERT  =  100*  AND  W.S.  AT  TOP  EDGE  AT  INLET,  FREE  OUTLET.     MIN.  SLOPE  OF  CULVERT«I.O% 


VERY  FLAT 

FLAT 

STEEP 

AKtA 

1.0'  /  1000* 

3.0'/  1 

000' 

5.0'/ 1000' 

10 '/ 1000' 

207  1 

000' 

30'/  1 

000' 

4071000' 

(IN  ACR 

ES) 

Cs0.25 

C=0.30 

0.25 

0.30 

0.25 

0.30 

0.25 

0.30 

0.25 

0.30 

0.25 

0.30 

0.25 

0.30 

250 

Q  (C.F.SJ 

25 

30 

34 

41 

38 

46 

46 

55 

54 

65 

60 

72 

64 

77 

SIZE  PIPE 

30" 

30" 

36" 

36" 

36" 

42" 

42" 

42* 

42" 

48" 

42" 

48" 

48" 

48" 

500 

Q  p 

43 

52 

56 

67 

65 

78 

78 

»*. 

92 

110 

100 

120 

106 

127 

P 

36" 

4  2" 

42" 

4  8" 

48" 

48" 

48" 

54" 

54" 

54" 

54" 

60" 

54" 

60" 

75  0 

Q 

58 

70 

77 

93 

88 

106 

104 



125 

124 

149 

136 

163 

144 

ITS 

P 

42" 

48" 

48" 

54" 

54" 

54" 

54" 

60" 

60 

60" 

60" 

66" 

60" 

66" 

1000 

QD 

72 

87 

96 

115 

108 

130 

127 

152 

152 

183 

168 

202 

180 

216 

p 

48" 

48" 

54" 

54" 

54" 

60" 

60" 

60" 

60" 

66" 

66" 

72" 

66" 

72" 

1250 

Q  _ 

84 

101 

112 

135 

128 

154 

152 

183 

180 

216 

196 

235 

216 

254 

P 

48" 

54" 

54" 

60" 

60" 

60" 

60" 

66" 

66" 

72 

6  6" 

72" 

72" 

.  78- 

1500 

Q  a 

96 

115 

128 

154 

148 

178 

176 

211 

208 

250 

224 

269 

240 

288 

P 

54" 

54" 

60" 

60" 

60" 

66" 

66" 

72 

72" 

.'  78" 

72" 

78" 

78" 

78- 

1750 

Qp 

108 

130 

144 

173 

164 

19  7 

192 

231 

232 

279 

254 

304 

272 

326 

r 

54" 

60" 

60" 

66" 

66" 

66" 

66" 

72" 

72" 

78" 

78" 

84" 

78- 

8  4" 

2000 

Q 

120 

144 

160 

192 

179 

215 

213 

256 

256 

307 

280 

336 

296 

355 

P 

60" 

60" 

66" 

66" 

66" 

72" 

72" 

78" 

78" 

8*" 

78" 

84" 

84" 

90" 

2250 

qp  ; 

ISO 

156 

172 

206 

200 

240 

232 

279 

280 

336 

304 

365 

32  8 

394 

60" 

60" 

6  6" 

72" 

72" 

78" 

72" 

78" 

78" 

84" 

84" 

90" 

84" 

90" 

2500 

Q 

140 

168 

188 

226 

212 

254 

252 

303 

300 

360 

332 

398 

356 

426 

P 

60" 

66" 

66" 

72" 

72" 

78" 

78" 

84" 

•  84" 

90" 

84" 

90" 

90" 

96" 

3000 

°P 

16  4 

197 

216 

259 

240 

288 

288 

345 

344 

413 

380 

456 

408 

490 

66" 

66" 

72" 

78" 

78" 

84" 

84" 

90" 

90" 

96" 

90" 

96" 

90" 

96" 

3500 

°P 

180 

216 

240 

288 

272 

327 

328 

394 

386 

463 

424 

508 

458 

549 

66" 

72" 

78" 

78" 

78" 

84" 

84" 

90" 

90" 

96" 

96" 

102" 

96" 

108" 

4000 

°P 

200 

240 

268 

322 

301 

361 

358 

430 

424 

508 

471 

565 

507 

608 

72" 

78" 

78" 

84" 

8  4" 

90" 

90" 

96" 

96" 

102" 

96" 

108" 

102" 

108" 

4500 

220 

264 

290 

348 

329 

396 

392 

4  71 

4  65 

558 

515 

617 

555 

66  6 

QP 

72" 

78" 

78" 

90" 

84" 

90 

90" 

96" 

96" 

108" 

102" 

108" 

108" 

108" 

.  5000 

0 

240 

288 

314 

377 

360 

432 

423 

508 

505 

605 

557 

670 

600 

720 

P 

78" 

78" 

84" 

90" 

SO" 

96" 

96" 

102" 

102" 

108" 

108" 

ioe" 

108" 

120" 

/s/OT£:  -  for  acreage  &r<safes-  /fiarr  J50OO,  jre<s  S/a7.  ££S  -C3. 
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SIZE  OF  CULVERT  REQUIRED  FOR  AREAS 

250  TO  5000  ACRES 

AREA 

H 

BASIS:  BURKLI  -  ZIEGLER  FORMULA 

R  =  I.3"/HR.  RAINFALL       C  =  0.25  FOR  FARMING  AREAS, CULTIVATED     C* 0.30  FOR  GRASSEI 
LENGTH  OF  CULVERT  =    100'  AND  W.S.  AT  TOP  EDGE  AT  INLET,  FREE  OUTLET     MIN.  SLO 

)  SLOPES.PASTURE  LAND 
3E  OF  CULVERT.*  1.0  % 

VERY  FLAT 

FLAT 

STEI 

•p 

AREA 

1.0'/  1000' 

3.0'  /  1000' 

O.O'/IOOO' 

io'/iooo' 

20'/IOOO" 

30'/IOOO' 

40'/  10 

00 

(IN  ACRES) 

C«0.25 

C'0.30 

0.25 

0.30 

0.25 

0.30 

0.25 

0.30 

0.25 

0.30 

0.25 

0.3  0 

0.25 

0.30 

SIZE 

Q  (C.FS.) 
PIPE 

20 
30" 

24 

30" 

28 
30" 

33 
36" 

30 
36" 

37 
36" 

37 

se- 

45 
42" 

44 

42" 

53 
42" 

49 
42" 

58 
42" 

52 
42" 

63 
42" 

500 

Q  p 

35 
36" 

42 
36" 

46 
42" 

65 
4  2" 

53 
42" 

63 
42" 

es 

42" 

76 
48" 

75 
40 

89 
54" 

81 

48" 

98 
54" 

86 

48" 

103 
54" 

(  ou 

Q 

P 

47 
4  2" 

57 
42" 

63 
48" 

76 
48" 

72 
48" 

86 
48" 

85 

4-3" 

102 
54" 

101 
5  4" 

121 
60" 

110 
54" 

133 
60" 

117 
60" 

140 
60" 

IUUU 

Qp 

59 
42" 

71 

48" 

78 
48" 

93 
54" 

88 

54" 

106 
54 

103 
54  ' 

123 

60 

123 
60" 

149 

60" 

136 

60" 

164 

66" 

146 

60" 

I7S 
66" 

\c.O\J 

Qp 

68 
48" 

82 
48" 

91 
54" 

110 
54" 

104 
54" 

125 
60" 

123 
60 

149 
60" 

146 
60 

175 
66" 

159 

66" 

191 
66" 

175 
66" 

206 
72" 

1500 

Qp 

78 
48" 

94 
54" 

104 
54" 

125 

—  -.11 

60 

120 
60 

144 

60. 

143 
60" 

172 
66" 

169 
66" 

203 
72" 

182 
66" 

218 

72" 

195 
72" 

234 
78" 

1750 

Qp 

68 
54" 

106 
54" 

117 
60 

140 

60 

133 
^  _  ii 
60 

160 
66" 

156 
66" 

188 
66" 

189 
66" 

227 
72" 

206 
72" 

247 
78" 

221 
72" 

265 
78" 

QP 

98 
54" 

117 
60" 

130 
60" 

156 
66" 

145 
60" 

175 
66" 

173 

66' 

208 
72" 

208 
72" 

249 
78" 

228 
72" 

273 
78" 

240 
78" 

288 
84" 

2250 

Q 

P 

106 
54" 

127 
60" 

140 
60" 

157 
6«" 

163 
66" 

195 
72" 

169 

226 
72" 

227 
72" 

273 
78" 

247 
78" 

296 
84" 

266 
78" 

320 
84" 

2500 

Q 

P 

114 
54" 

137 
60" 

153 
60" 

104 
C3" 

172 
66" 

206 
72" 

2C5 
72" 

246 

76" 

244 
78" 

292 
84" 

270 
78" 

323 
84" 

289 
84" 

346 

90" 

a  3000 

a 

133 
60" 

160 
66" 

175 

65" 

2)0 
72" 

195 
72" 

234 

72" 

234 
7?." 

280 
78" 

280 
78" 

336 

90" 

309 
84" 

371 
90" 

332 
84" 

398 
90" 

I  3500 

146 

60 

175 

66" 

195 

72" 

234 
72" 

221 
72" 

266 
78" 

265 
78" 

320 
„  „  ii 
84 

314 
84" 

376 

90 

344 

90 

413 

96 

372 
90" 

446 

96" 

^  4000 

Qp 

163 

66" 

195 
72" 

218 
72" 

26?. 
70" 

244 
78" 

29  4 
8  4" 

291 
84 

350 
„  _  ii 
90 

344 
90" 

413 
96 

333 
90" 

459 
96" 

412 
96" 

494 

102" 

-  4500 

Qp 

179 

66" 

214 
72" 

236 
7  0" 

£03 
78 

260 
70" 

321 
8  4" 

318 
04" 

334 
90" 

378 
90" 

454 

96" 

419 
96" 

502 
102" 

451 

96" 

541 

102 1 

J  5000 

135 
7  2" 

234 
72" 

2  55 
7  0" 

306 
84 

292 
84" 

351 
90" 

344 
90 

413 
Do" 

410 
96 

492 
102" 

453 
96 

545 
108" 

488 
102" 

585 
108" 

NOT£:  -  for  acrfcr&e  greater  tftcr/7  SOOO,  S&e  J'A/*  -C9 


SIZE  OF  CULVERT  REQUIRED  FOR  AREAS  250  TO  5000  ACRES 


AREA  in 


BASIS:  BURKLI-ZIEGLER  FORMULA 

R  =  LO"/HR.  RAINFALL  C=0.25F0R  FARMING  AREAS, CULTIVATED  C= 0.30  FOR  GRASSED  SLOPES, PASTURE  LAND 
LENGTH  OF  CULVERT        100*  AND  W.S.  AT  TOP  EDGE  AT  INLET,  FREE  OUTLET.     MIN.  SLOPE  OF  CULVERT*  1.0% 


AREA 

(IN  ACRES) 

VERY  FLAT 

FLAT 

STEEP 

1.0'  /  1000' 

3.0'/ 1000' 

5.0'/ 1000 

10'/ 1000* 

20'/  1000' 

30*/  1000' 

407  1000' 

C'0.25 

C«0.30 

0.23 

0.30 

0.25 

0.30 

0.28 

0.30 

0.25 

0.30 

0  26 

v» fcj  

0.30 

0  26 

0.30 

250  Q<c.esj 
SIZE  PIPE 

16 
24" 

19 
24" 

21 
30" 

26 
30" 

24 

30" 

29 

ii 

30 

29 
30" 

34 

36" 

34 

36" 

41 

36" 

38 

36" 

45 
42" 

AO 

36" 

48 

42" 

500       Q  p 

27 
30" 

33 
36" 

35 
36" 

42 
36" 

41 

36" 

49 
42" 

49 
42" 

59 
42" 

58 

42" 

69 
48" 

63 
48" 

75 
48" 

66 
48" 

79 
*«" 

750  Q 

p 

36 
36" 

44 
36" 

48 
42" 

58 
42" 

55 
42" 

66 
48" 

65 
48" 

78 
48" 

77 
48- 

93 
54" 

83 
48" 

102 
54" 

90 
34" 

108 
3  4" 

1000  Q 

45 
42" 

55 
42" 

60 
42" 

72 
48- 

68 
48" 

81 
48" 

79 
48" 

95 
54" 

95 
54" 

114 
54" 

105 
54- 

126 
60" 

112 
34- 

135 
60" 

1250  Q 

53 
42" 

63 
42" 

70 
48" 

84 
48" 

80 
45- 

96 
54" 

95 
54" 

114 
54" 

113 
54" 

135 
60" 

122 
60" 

147 
60" 

135 
60" 

159 
6  6" 

1500      q  p 

60 
42" 

72 
48" 

80 
48" 

96 
54" 

93 
54" 

III 
54" 

no 

54" 

132 
60" 

130 

60" 

156 

60" 

140 

60" 

168 

66" 

150 
60" 

160 

66" 

1750  Q 

P 

68 

4  8" 

61 
48" 

90 
54" 

108 
34" 

102 
34" 

123 
60" 

120 
60" 

144 

60" 

145 

60" 

174 
66" 

159 
66" 

190 
66- 

170 
66" 

204 
72" 

2000  q 

P 

75 
48" 

90 
54" 

100 
54" 

120 
60" 

112 
54" 

134 

60" 

133 
60 

160 
66" 

160 
66" 

192 

66" 

175 
66' 

210 
72" 

188 
66- 

222 
72" 

2250  Q 

P 

61 

48" 

97 
.  54" 

107 
54" 

129 
60" 

r.5 

60" 

150 
60" 

145 
60- 

175 
66" 

175 
66" 

210 
72 

190 
66- 

228 
72" 

205 
72" 

246 
78" 

2500  Q 

P 

68 
54" 

105 
34" 

117 
60" 

141 
60" 

133 
60" 

159 
66" 

157 
66" 

189 
66" 

188 
66" 

225 
72" 

208 
72" 

249 
78" 

222 
72" 

266 
78" 

3000  o 
u  P 

102 
54" 

123 

60 

135 
60" 

162 
66" 

150 

60" 

180 

6  6" 

ISO 

66- 

216 

72" 

215 
72" 

258 
78" 

238 
78- 

285 
78" 

235 
78" 

306 
84" 

3500  Q 

P 

112 
5  4" 

133 
60" 

150 
60" 

180 
66" 

170 
66" 

204 

72" 

205 
72" 

246 
78" 

241 
78" 

290 
84" 

265 
78" 

317 
84" 

286 
84- 

343 
90" 

4000  Q 

P 

125 
60" 

150 
60" 

168 
66" 

202 
72" 

133 
66" 

226 
72" 

224 
72- 

269 
0  78" 

265 
78" 

318 
84" 

294 
84" 

353 
90" 

317 
84" 

380 
90" 

4500  Q 

P 

138 
60" 

165 
66" 

181 
66" 

218 
72" 

206 
72" 

247 

78" 

245 
78- 

295 
©  84" 

291 
84" 

349 
90" 

322 
84- 

386 
90" 

347 
90" 

416 
96" 

5000  Q 
1  P 

150 
60" 

180 
6  6" 

196 

66" 

236 
72" 

225 
72" 

270 
78- 

265 
78" 

316 
©  84" 

316 
84" 

378 
90" 

348 
90" 

419 
96" 

375 
90- 

450 
96" 

8a 


ro 
Oo 

« 


NOTE-'-  for  acreage  ^rea/er  tha/j  50 OO,  See  S/a1.  fi?S-CS. 
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SIZE  OF  CULVERT  REQUIRED  FOR  AREAS  6000  TO  10,000  ACRES 
BASIS:  BURKLI-ZIEGLER  FORMULA 

C=0.25F0R  FARMING  AREAS, CULTIVATED    C«0.30  FOR  GRASSED  SLOPES,PASTURE 
LENGTH  OF  CULVERT"  100'- VV.S.  AT  TOP  EDGE  AT  INLET-FREE  OUTLET-MIN. SLOPE  OF  CULVERT«I.O% 


AREA 
(in  acres) 


6000 


7000 


8000 


9000 


10000 


Q=C.F.S. 
P*PiPE 

SIZE 


6000 


7000 


8000 


9000 


'000^ 


6000 


7000 


8000 


9000 


lOOOC; 


Q 


VERY  FLAT 


1.0'/  1000' 


C=0.25 


2  7  3 
7  8" 


3  0  6 
8  4" 


3  3  8 
8  4* 


3  7  0 

9  0" 


4  00 

9  0" 


2  2  2 
7  2 


2  49 
7  8' 


2  7  5 
7  8' 


C=0.30 


3Q'/I000' 


0.25 


0.30 


32  8 
84' 


3  6  7 
90" 


4  0  6 
9  0" 


4  4  4 

9  6" 


4  8  0 

9  6" 


2  67 
7  8" 


2  99 
8  4" 


3  00 
84' 


3  2  5 
84" 


I  7  0 
6  6' 


I  9  0 
6  6 


2  I  0 
72" 


2  3  0 
7  2" 


2  50 
7  8 


3  3  0 
8  4" 


3  6  0 
90 


3  9  0 
9  0" 


3  5  9 
9  0" 


4  03 
9  0" 


4  4  5 
9  6" 


4  8  6 

9  6" 


5  2  6 
I  0  2" 


2  9  2 
8  4" 


3  2  7 
8  4" 


3  6  2 
9  0' 


3  9  5 
9  0" 


42  7 
9  6' 


431 

96 


4  8  4 
9  6" 


5  3  4 
I  0  2" 


58  3 

I  0  8" 


6  3  I 
I  0  8' 


3  5  0 
9  0" 


3  92 

9  0" 


4  3  5 

9  6" 


4  74 
9  6 


5  I  2 
I  0  2' 


2  0  5 
7  2" 


2  3  0 
7  2" 


2  53 
7  8" 


2  7  7 
7  8' 


3  00 
84" 


2  2  4 

7  2" 


2  5  2 
7  8* 


2  7  8 
7  8' 


304 

8  4" 


3  2  9 
8  4" 


2  6  9 
78 


5.0/10  00 


0.25 


4  08 
96 


4  5  8 

9  6" 


0.30 


4  9  0 
I  0  2" 


5  5  0 
I  0  2" 


5  06  60  7 
10  2"      10  8" 


5  S3 

I  0  8" 


5  98 

I  0  8" 


3  3  2 
84" 


3  72 

9  0" 


4  I  I 

9  6" 


4  4  9 

9  S' 


4  8  6 
I  O  2' 


2  55 
7  8" 


3  0  2 
84" 


3  3  4 
8  4" 


3  6  5 

9  0' 


3  9  5 
90' 


2  8  6 
8  4" 


3  I  7 
8  4* 


3  4  6 

9  0' 


6  6  4 

1  I  4" 


7  I  8 
I  I  4" 


3  9  8 
9  6" 


44  7 

9  6' 


4  9  4 

I  0  2" 


5  3  9 

I  0  2' 


5  8  3 
I  0  8" 


3  0  6 
8  4" 


3  4  4 

9  O' 


3  8  0 
9  0' 


3  7  4" 
90" 


4  I  5 

9  0' 


4  4  9 
9  6' 


FLAT 


10:  /IQOO 


0.25 


4  8  5 
I  0  2* 


5  44 

10  2" 


60  2 
I  0  8* 


65  7 
I  I  4" 


7  I  I 
I  I  4" 


3  9  4 
9  0' 


44  2 

9  6* 


4  8  9 
10  2" 


53  4 

1  O  2" 


37  8 
I  0  8' 


0.30 


5  8  2 
I  0  8' 


653 
II  4' 


722 
I  I  4" 


7  8  8 

I  20" 


833 

I  2  6" 


47  3 
96' 


53  I 

I  02* 


3  8  7 
I  0  8" 


640 

I  I  4" 


694 

I  14' 


30  3 
8  4' 


34  0 
9  0" 


3  7  6 
9  0" 


4  I  I 

9  6" 


44  5 

9  6* 


3  64 
9  0' 


4  08 
9  6' 


4  5  2 
9  6" 


20:  /IQOO' 


0.2  5 


577 
I  08' 


6  5  3 
I  I  4" 


7  I  5 
I  I  4" 


7  8  I 
I  2  0" 


84  6 

12  6" 


4  6  8 
9  6" 


530 

I  0  2" 


58  2 
I  O  8' 


63  S 

I  0  8" 


68  8 

I  I  4' 


0.3  0 


6  92 
I  I  4" 


7  8  4 
I  2  0" 


8  5  8 
I  2  6' 


9  3  7 
I  3  2" 


10  I  5 
I  3  2" 


5  6  2 
10  8* 


6  3  6 
I  I  4" 


6  9  8 

I  I  4" 


7  6  3 

I  2  0" 


8  2  5 
I  2  6" 


3  6  0 
9  0" 


407 
9  6' 


4  94 

10  2" 


53  5 
10  2" 


44  7 

9  6" 


4  8  8 

I  0  2' 


5  2  8 
I  0  2" 


4  3  2 

9  6" 


4  8  9 
I  02" 


53  7 
I  0  2" 


58  6 

I  0  8" 


6  3  5 
I  0  8 


STEEP 


30:  /IQOO' 


0.2  5 


6  3  8 
I  08* 


7  I  7 
I  I  4' 


7  9  2 
I  2  0" 


86  5 
I  2  6' 


93  6 
13  2" 


5  I  8 
I  0  2" 


562 

I  0  8" 


644 
I  I  4" 


7  03 
I  14" 


7  60 
I  20" 


0.30 


7  66 
I  2  0" 


8  60 
12  6" 


9  5  0 
13  2" 


103  8 
I  3  2" 


I  3  2 
I  3  2" 


6  22 
I  0  6" 


6  9  8 

I  I  4' 


7  7  3 
I  2  0* 


84  5 

I  2  6' 


9  I  4 
I  2  6' 


40:/IQ00' 


0.25 


6  8  6 
I  I  4" 


7  7  0 
I  2  0" 


8  5  0 
I  2  6" 


930 
I  3  2" 


I  00  6 
I  3  2" 


5  57 
I  0  8' 


6  2  6 
I  0  8' 


69  0 
I  I  4" 


7561 
t  2  0* 


8  I  7 
I  2  6* 


0.30 


8  2  3 
126' 


924 
126" 


10  2  0 
13  2" 


1116 
I  3  8" 


12  07 
I  4  4' 


6  6  9 
I  1  4" 


7  5  I 
I  2  0" 


8  29 

12  6" 


9  07 

I  2  6" 


9  8  I 
I  3  2' 


3  9  8 
9  6" 


44  8 

9  6" 


4  9  5 
I  0  2" 


54  0 

I  02" 


5  8  5 

I  OS" 


4  78 

I  0  2" 


5  3  8 
I  0  2" 


5  94 

I  08' 


648 
I  14' 


7  03 
I  I  4' 


4  2  9 

9  6" 


4  8  0 
I  O  2" 


530 
I  0  2" 


5  8  0 

I  0  8" 


6  2  8 
I  O  8" 


5  I  4 
I  02' 


578 
I  0  8' 


63  8 
1  I  4" 


6  9  8 
I  I  4" 


7  54 
I  2  O' 


©  NOTE-    IN  ALL  INSTANCES  WHERE  THE  DRAINAGE  AREA  REPORTED  BY  THE  LOCATION  ENGINEER  IS  IN  EXCESS  OF  10,000  ACRES. THE  SITU 
ATI  ON  WILL  BE  STUDIED  AND  THE  SIZE  OF  DRAINAGE  OPENINGS  DETERMINED  BY  THE  HYDRAULIC  ENGINEER  OF  THE  PRECONSTRUCTION  DIV. 

WORKING  IN  COLLABORATION  WITH  THE  BRIDGE  ENGINEER. 


TABLE5  FOR  W/DENING  ?  SUPERELEVATION 

This  fable  is  based  on  the  Formula  '■- 
0.067  Ve 


231 
G5 


S  *  F  =• 


5 
F 
R 


3uperelevaiion  slope  in  feel  per  fool. 
S/de  friction  factor. 
:  Radius  of  curve  In  feel. 
V  *  Ve/ocitg  in  mi/es  per  hour. 

AA.5.H.O.  has  arrived  a/  certain  va/ues  of  s/de  friction  factors  which 
are  considered  safe  For  tyighwau  design.  Considering  0.08  feet  per 
foot  as  max/mum  sapere/evaf/bn ,  fneg  are  ■' 


■40  mph 
SO  mph 
GO  mph 
70  mph 


-  O.J5 

-  O.  /< 
~  O. 13 

-  0./2 


SUPERELEVATION  (PEET  PER  FOOT) 


Design  -5peed 

\ 
o ' 

8 

\ 

H 

* 

\ 

8 

I 

b 

B 

O 
P 

f> 

h 

m.p.h. 

O 

o 

^> 

o 

N 

s 

\ 

to 

K 

K 

°> 

o  ? 

<40 

NC 

NC 

.02 

\P2 

.02 

.OS 

.03 

.04 

.04 

.04 

.05 

.OS 

.07 

.07 

.07 

.07 

.06 

so 

NC 

.02 

.02 

.02 

.03 

.04 

.04 

.05 

.06 

.06 

.07 

.OS 

.OS 

.03 

GO 

NC 

.02 

.02 

.02 

.04. 

.05 

.06 

.07 

.07 

.03 

.03 

70 

.02 

.02 

.02 

.OS 

.64 

.06 

.07 

.OS 

.03 

/V.C.  *  tVorma/  Crown. 


IF  possible  ,  the  supere/eva//on  should  he  reduced  from  the  full 
va/ue  a/  /he  F.C.  or  F.T proportiona/A/  fo  norma/  crown  through  the  fot lowing 
distances:-  i  ^  ,  1  „.._.„  „.■_,  — 1  M/mmum  runoff  lOO.O'. 


Des/ff/7  Speed 
( In. JO.  n.) 

/Pun  off  /PJsior/cs 
(  reetO 

<o 

/73 

eoo 

GO 

70 

230 

Supere/evaf/on  sha/l  be  rota/ed  about  profi/e  grade  and  e/evaf/'ons 
less  norma/  crown  carried  on  the  inside  shou/der. 

Where  property  is  c/ose/g  built  up  in  municipalities  and  e/se  where, 
and  a/  fnfersections  and  where  o/her  specia/  speed  res  frictions  ey/si  , 
/he  rate  of  supere/evaf/bn  /is  /o  be  modified  fo  conform  fo  reasonabie 
speed  requirements . 


W/DENING 


Degree 


Widening 


4' 


7' 


2' 


/O' 


2' 


12' 


3' 


a* 


/4' 


Or 


3' 


IT 


3' 


/s' 


3' 


/S' 


2d 


3' 


2/' 


2?  23°  24"  25°  26'fl/f 


4' 


This  /able  is  based  on  the  Formula •'-  W  "  e(R-</R' t ~K 
W  =  Tola/  widening  in  feet, 
h?  •  Radius  of  the  curve  in  feet. 
L  -  Whee/base  of  vehic/e  /in  fee/.  =  ffO  feefj 
V  =  Speed. 

Where  /he  distance  from  /he  P.T.  to  the  next  PC.  is  /ess 
than  ZOO'and  the  curves  are  in  /he  same  dinrc/ion,  the 
wide/ring  shal I  be  conl/huous  between  them.  If  /he  curves 
are  in  opposite  directions  widen  for  each  as  per 
d/'ayram . 

Formu/a  for  Supere/evahbn '•' '- 

Formula  for  Widening  ■- 
W  -■        -JP'-L*)  rjfc 


W/DENING  DIAGRAM 
Montana  S/ate  F/a/iyvav  Commission 


P  ■  Pad/us 
L  '  Wheel  base  •  20  f/. 
V»  Ve/ocitg  ^40  mph. 


STATE  HtGHWAV  £N^INEER 


>7(?K   /-  /  -36 


23E 
~GT~ 


«  If"  '  HMfcSP  ft 

Ift  iliiy 


Sight  distance  (S)  measured  alonq  fhit  line 


Hslght  of  syt-4.0  ftst .  .  .  .H«lght  of  objsct-0.33  '••». 

At  obitructlon. Un»  of  Sight  it  2  5  U»t 
ohovt  c»nt«r  of  Intld*  Ion*. 


DESIGN  SPEED 
MPH 

SIGHT  DIST. 
FEET 

ts 

\\  < 

 $— 

— ^r— 

S*  SIGHT  DISTANCE   IN  FEET 

R  ■  RADIUS  OF  t  INSIDE   LANE  IN  FEET 

m-  DISTANCE    FROM  t.  INSIDE  LANE  IN  FEET 

V-DESION   SPEED   FOR   S  IN  M.P.H. 


Angle  It  expressed  In  degrees. 


UjM. 


8.65 


Jvrmula  applies  only  When 
S  is  equal  to  or  less  than 
length  of  curve. 


DESIGN    SPEED  IN  MILEB   PER  HOUR 

so 


Mon  terra  S/ais  Co/nmiss/o/7 


APPROVED riUni,  i, 

STATE.  HIGH  WAV  ENGINEER 


G2 


n  nil    I"  li  il 


Ml* 


Ctfeight  of  eye  is  4.5  feet  above  pavement 

%  N 


L»  LENGTH  OF  VERTICAL  OURVE  IN  STATIONS 
A-  ALGEBRAIC  DIFFERENCE  IN  ORADE  RATE  IN  % 
8-  SIGHT  OISTANCE  IN  FEET 
V- DESIGN  SPEED  IN  M.P.H.  FOR  S 

WHEN  S>L 

WHEN  S<L 

 ■    1  ■  'ir-f-  ' 

DESIGN  8 PEED 

8I0HT  DIST. 

MPH 

FEET 

40 

1300 

50 

1700 

60 

2000 

70 

2300 

0  8 

7-BI 


10 


13  20  25  30  38  40 

LENGTH  OF  VERTICAL  CURVE  IN  STATIONS 


45 


50 


Montana  J/ate  S/fahwacf  Comm/'ss/'o^ 


approved  1,  H56 

5TATC.  HIGH  WAV  ENGINEER 


/-  /  se 


<33 


Df eight  of  eye  4.5  feet 
Oieigfit  of  object  O.33  feet 


L"  LENGTH  OF  VERTICAL  CURVE  IN  STATIONS 
A«  ALGEBRAIC   DIFFERENCE  OF  GRADES  IN  % 
3-SIGHT  DISTANCE  IN  FEET 
V-DESION  SPEED  IN  M.P.H  FOR  S 

WHEN  S>L 

1  WHEN  S<L 

-^&f^ 

DESIGN  SPEED 

SIGHT  DIST. 

MPH 

FEET 

40 

275 

50 

350 

60 

475 

70 

600 

T  I  9  10  II 

LENOTH  OF  VERTICAL  OURVE  IN  STATIONS 


It  13  14  IB  IB  IT  *  *  *° 


Montana  S/tr/a  tf/ffhwatf  Commi*s/on 


APP50XE0  L, 

STATE.  HIGHWAY"  E.NG1KE£K 


r 


I 


G4 


L« LENGTH  OF  VERTICAL  CURVE  IN  FEET 
A-  ALGEBRAIC  DIFFERENCE  OF  GRADES 
S-  SIGHT  DISTANCE  IN  FEET 
V-  DESIGN  SPEED  IN  M.PH.  FOR  8 


WHEN  S  >  L 

[  ' 

WHEN   S  <  L 

|  ~  — I  r-  - 

/#jt.~ 

.  1  1 — ■"...■—■-..-I — J 

i  v  -  -  "  74"" 

COMPUTATION  OF 
VERTICAL  CURVES 

5U.A-*)  C-Sta.B 
/     "       1-X  ) 


£36 
VC 


3>C- 


M 


-E.C. 


L4> 


5S 


5^ 


ft 


Computing  In tersec t ions 

Given-  Grades  G,  4 Gzj  P.  Is#lf3,  Siev.'s*  1 4  3 . 
find-  P. I.  #2  4  Eiev.#2. 

First,  find  e/evat/ons  at  Sta.  /)  ft  A*  even  sta  t /on  de-fare 
P.I.  #2)  4  Sta.  8  ft/)*  ei/en  stat/on  after  P./,J*2J. 
Then,  iet  X  ~  d '/stance  -from  5 fa.  d  to  P. I  *2  in  stat/ons. 
Therefore^  X-  Xm  d /stance  /ram  P.  1*2  to  Sta,  3  in  stat/ons. 

(0/eu  a+  StO.A)+6,  X&fff/ep.  atSta.gJ-  Ggfi-tJ 

Mote-  Express  grades  G,  *G2  aige ora/caiiy. 


M  > 


d  B  D 


Com puting  O rd/ha  tes 

.      (G1rGt)L  M-  M/ddie  Ordinate  fftj 

~  "       ~&    G,  4  Gg*  Pates  of  change  {expressed 

d/gehra/caiiyj 
L  =  length  of  curve  C stat/ansj 

M  d  *  Correct/on  from  grade  i/he 

TZfcj*  to  curve  {ft. J 

y  D  =  d /stance  from  B.C.  or  F.C.  to 

anypo/nt  on  cur  re  C  ftj 
t/  *  fa  the  iength  of  vert/aai 
*    curve  {ft J 

When  com  put /ng  a  vert/aai  curve  on  a  sttde  ruie, 
I  Sat  runner  to  "M  "  on  "A  "  saa/e.      m  m 

2.  Br/ng  one  ha  if  the  iength  of  curve  on  c  scaie  to  runner. 

3.  On   C "  Sadie,  set  runner  to  any  das /red  vaiue  of  O . 

4.  Pead  d"  for  fhat  "D  "  vaiue  an      "  r.  «  = 

Montana  Highway  Commission 


SYATg^HlGRVW?  1NGINE.ER 


1-  1  -56 


COMPUTATION  OF  HORIZONTAL  CURVES 


237 
HC 


VT\\ 


T  * 


L 


G/Ven  -  RI.  J 'ta. ,  A  (in  degrees  t  minutes.),  D(/n  degrees  /  minutes.) 
F/nct  -  PC.  Sfa.,  P.TSta.,  T,  L  t  R. 

Tj  r  »  Tangent  CM) 

D  *  7}  -  Tangent  of  /° cartas  for  A  degrees  (ft.) 

®  D  =  Degrees  of  curvature  expressed  in 
/OO  A  degrees  f  dec/ma fs  of  degrees. 

D  L  =  Leng/n  of  cur  we  (ff.) 

•  A  "  Centra/  ang/e  expressed  in  degees 
0       57S0.0  t  decima/s  of  degrees. 

*  =       D  R  *  Pad/as  of  curve  (ff.) 

PI.  Jfa.  -  T  m  PC.Sfa.  ¥•  L  *  P.T.J/a. 

*-  Use  * 'functions  of  a  One  Degree  Carve  "from  "/iighwag 

Engineers  Handbook"  6g  ffarger  t  Bonneg. 
®~To  be  carr/ed  four  pieces  past  the  dec/met/. 


Montana  Sia/e  ///girwai/  Co/rrm /ss/ba 


APPROVED 


as 


1-  \  -56 


TABLE  FOR  COMPUTING  YARDAGE 


L 

K 

L 

K 

L 

K 

L 

K 

L 

K 

l 

.01852 

21 

. 38889 

41 

.75926 

61 

1.12963 

81 

1.50000 

C 

cc 

40741 

42 

.77778 

62 

1. 14815 

82 

1.51852 

a 

OH 
CO 

43 

.79630 

63 

1.16667 

83 

1.53704 

A 

9  4 

44444 

44 

.81481 

64 

1. 18519 

84 

1.55556 

C 

O 

.  V  J  U  J  J 

25 

.46296 

45 

. 83333 

65 

1.20370 

85 

1.57407 

c 
D 

1    1  1  1  1 

.Mill 

.  48148 

46 

.85185 

66 

1.22222 

86 

1.59259 

■7 

27 

50000 

47 

. 87037 

67 

1 .24074 

87 

1.61 1 11 

a 

14815 

28 

.51852 

48 

.  88889 

68 

1.25926 

88 

1.62963 

9 

.16667 

29 

.53704 

49 

.  90741 

69 

1.27778 

89 

1.64815 

10 

.  18519 

30 

.55556 

50 

. 92593 

70 

1.29630 

90 

1.66667 

II 

.  20370 

31 

.57407 

5  1 

. 94444 

71 

1 ,31481 

9  1 

1  .68519 

12 

. 22222 

32 

.59259 

52 

. 96296 

72 

1.33333 

92 

1 .70370 

1  3 

. 24074 

33 

.61111 

53 

.  98148 

73 

1.35185 

93 

1 . 72222 

14 

. 25926 

34 

. 62963 

54 

1 . 00000 

74 

1  .37037 

94 

1.  74074 

15 

. 27778 

35 

.64815 

55 

1 .  01852 

75 

1  .38889 

95 

1  .  75  9  2  6 

16 

.  29630 

36 

.66667 

56 

1.  03704 

76 

1  . 40741 

96 

1 . 77778 

17 

.  31481 

37 

68519 

57 

1.  05556 

77 

1.  42593 

97 

1  .  79630 

18 

.  33333 

38 

.70370 

58 

1.07407 

78 

1.  44444 

98 

1  .  81481 

19 

.  35185 

39 

.72222 

59 

1.09259 

79 

1  .46296 

99 

1 . 83333 

20 

.  37037 

40 

.74074 

60 

1.  1  1 1  1  1 

80 

1.  48148 

100 

1  .85185 
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SHRINKAGE  FACTORS 
FOR  ESTIMATING  GRADING  QUANTITIES 

PER  STATION  UNCLASSIFIED 
DOUBLE  END  AREA 


% 

DOUBLE  END  AREA 

135 

0    54 

125 

55    162 

120 

163    378 

115 

379    540 

110 

541   - 

rOR  SWELL  ON  ROCK  -  KJECOMMEN DAT/ ONS 
OF  ENG/NEER  GEOLOGIST. 


CP 


IN 


SHRINKAGE  FACTORS 
FOR  ESTIMATING  GRADING  QUANTITIES 

PER  STATION 
UNCLASSIFIED 


CU.YDS. 

TO 

CU.  YDS. 

% 

1 

100 

35  % 

101 

300 

25  % 

301 

700 

20% 

701 

1000 

15  % 

1001  UP 

10  % 

FOR  SWELL  OA/  ROCK-Stt  tfFCOMMFNDA  T/ONS 


Or  ENGINEER  GEOLOG/ST 


LUMBER  TABLE 


Z44 
L 


SIZE 

LtNQTH 

6 

a 

10 

12 

14 

IG 

18 

20 

22 

24 

26 

23 

30 

32 

34 

36 

38 

40 

2x4 

4 

5* 

1- 

8 

9  + 

1 1  - 

12 

13  + 

15- 

16 

11  + 

19- 

20 

21  + 

23- 

24 

25  + 

21- 

Z  x.  G> 

G 

3 

10 

12 

14 

IG 

16 

20 

22 

24 

2G 

26 

30 

32 

34 

36 

36 

40 

2  k  8 

3 

II- 

J3  + 

IG 

19- 

21  + 

24 

Z1- 

29  + 

32 

35- 

31  + 

40 

43- 

45+ 

46 

51- 

53+ 

Z  x  10 

10 

I34 

n- 

20 

Z3+ 

21- 

80 

33  + 

31- 

40 

43  + 

41- 

50 

53  + 

51- 

GO 

G3  + 

61 

2  x  /2 

12. 

IS 

20 

24 

25 

32 

3G 

40 

44 

43 

52 

5G 

CO 

G4 

G8 

12 

16 

60 

3  x"  4 

<S 

8 

10 

12 

14 

IG 

18 

10 

22 

24 

2G 

26 

30 

32 

34 

3G 

33 

40 

3  v  6 

3 

12 

15 

15 

21 

Z4 

21 

30 

33 

3G 

39 

42 

45 

48 

51 

54 

51 

GO 

3v6 

12 

IG 

20 

24 

26 

32 

3G 

40 

44 

48 

52 

5G 

60 

G4 

G6 

12 

16 

-a. 

3  v  IO 

15 

20 

25 

30 

35 

40 

45 

50 

55 

GO 

65 

no 

15 

60 

85 

9o 

95 

100 

3x  12 

15 

24 

30 

3G 

42 

43 

54 

GO 

GG 

12 

16 

84 

°)0 

96 

102 

106 

1  14 

IZO 

4tt  4 

3 

11- 

13  + 

IG 

19- 

21  + 

24 

21- 

29  + 

32 

35- 

31  + 

40 

43- 

45+ 

45 

51- 

53+ 

4  x  G 

12 

IG 

20 

24 

28 

32 

3G 

40 

44 

43 

52 

56 

GO 

G4 

66 

12 

1G 

30 

4x8 

IG 

21  + 

21- 

32 

31  + 

43- 

46 

53+ 

59- 

64 

69  + 

15- 

80 

65  + 

91- 

9G 

101  + 

101- 

A.  x  |0 

20 

21- 

33+ 

40 

41- 

33  + 

GO 

61- 

13+ 

80 

31- 

93  + 

100 

101- 

113  + 

120 

121- 

133+ 

4  X  12 

24 

32 

40 

46 

56 

G4 

12 

80 

68 

96 

|04 

1  12 

120 

125 

136 

144 

152 

IGO 

Cx  C 

13 

24 

30 

3G 

42 

46 

54 

GO 

GG 

12 

18 

84 

90 

9G 

102 

105 

114 

120 

G  x  6 

24 

32 

40 

48 

5G 

G4 

12 

80 

88 

96 

104 

IIZ 

120 

125 

136 

144 

I5Z 

IGO 

G  ^  10 

30 

40 

50 

GO 

10 

80 

90 

loo 

110 

120 

130 

140 

150 

160 

no 

160 

190 

zoo 

G  X  12 
4  

36 

46 

GO 

12 

84 

9G 

108 

120 

132 

144 

156 

168 

180 

I9Z 

Z04 

216 

2Z6 

240 

fix  6 

32 

43- 

53+ 

G4 

15- 

85+ 

9G 

101- 

111  + 

126 

139- 

149+ 

IGO 

111- 

161  + 

I9Z 

Z03- 

213+ 

6  x  |0 

40 

53  + 

61- 

60. 

93+ 

101-' 

120 

133+ 

141- 

IGO 

113+ 

m  - 

ZOO 

213+ 

2Z> 

240 

Z53+ 

261- 

8  x  12 

45 

G4 

SO 

96 

112 

128 

144 

IGO 

116 

192 

206 

224 

240 

256 

212 

288 

304 

320 

6  x  IG 

£4 

55  + 

101- 

126 

149+ 

111- 

192 

215+ 

235- 

25G 

211+ 

299- 

320 

341  + 

363- 

384 

405  + 

4Z1- 

o  

lOx  |0 

50 

61- 

63  + 

100 

in- 

133+ 

150 

161- 

133+ 

200 

211- 

Z33+ 

Z50 

2G6- 

283+ 

300 

317- 

335+ 

10  X  (2 

GO 

50 

100 

120 

140 

160 

180 

ZOO 

220 

240 

Z60 

260 

30O 

 1 

320 

340 

360 

360 

400 

12  X  12 

12 

96 

120 

144 

168 

192 

2  IG 

24  0 

2G4 

266 

312 



336 

360 

354 

408 

432 

45G 

48o 

ii»  j  lit 

54 

1  12 

140 

|G8 

I9G 

ZZ4 

252 

ZbO 

306 

336 

3G4 

392 

4ZO 

445 

416 

504 

53Z 

560 

14x14 

93 

131- 

163  + 

196 

ZZ9- 

2GI  + 

294 

321- 

359+ 

39Z 

4Z5- 

451+ 

490 

523- 

555+ 

588 

6ZI- 

£55+ 

*  OX  IS 

54 

12 

90 

IPS 

I2G 

144 

162 

180 

195 

216 

Z34 

Z52 

210 

288 

306 

3Z4 

34  Z 

360 

°5x  18 

12 

96 

120 

144 

166 

192 

216 

240 

2G4 

288 

312 

336 

360 

384 

4  0.Q 

432 

456 

480 

<0 

co 


o 
c 

(0 

"to 
c 

t- 
o 
u. 

111 
<Q 

-to 
i 

L 

O 


ILl 

Y 
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Montana  Stale  Highway  Coi-nmlss'ion 


STATE.  HIGHWAY"  ENGINEER 


TABLE  OF  EQUIVALENTS  OF  INCHES  AND  FRACTIONS  OF  INCHES  IN 


DECIMALS  OF  A  FOOT 


INCHES 

0 

\4' 

H 

0 

o 

.0104 

.0208 

.0313 

.0417 

.0521 

.0625 

.0729 

| 

0833 

.0938 

.1042 

.1146 

.1250 

.1354 

.1458 

.1563 

2 

1667 

1771 

.1875 

.1979 

.2083 

.2188 

.2292 

.2396 

3 

2500 

2604 

.2708 

.2813 

.2917 

.3021 

.3125 

.3229 

3333 

3438 

3542 

.3646 

.3750 

.3854 

.3958 

.4063 

5 

4167 

.4271 

.4375 

.4479 

.4583 

.4688 

.4792 

.4896 

6 
\j 

5000 

.5104 

.5208 

.5313 

.5417 

.5521 

.5625 

.5729 

7 

5833 

.5938 

.6042 

.6146 

.6250 

.6354 

.6458 

.6563 

8 

.6667 

.6771 

.6875 

.6979 

.7083 

.7188 

.7292 

.7396 

9 

7500 

.7604 

.7708 

.7813 

.7917 

.8021 

.8125 

.8229 

10 

.8333 

.8438 

.8542 

.8646 

B750 

.8854 

.8958 

9063 

II 

.9167 

.9271 

.9375 

.9479 

.9583 

.9688 

3792 

.9896 

i 


246 


DECIMAL  EQUIVALENTS  OF  INCHES  FOR 
SURFACING  THICKNESSES 


CONWEfiS/ON  EQUIVALENTS 
/NCHES  TO  FEET 

1  in. 

0.  iO  ft. 

2  in. 

0. 15  ft. 

2'/2  in. 

0.20  ft. 

3  in. 

0.25ft 

4  in. 

0.35  ft. 

5  in. 

0.40  ft. 

6  in. 

0.50  ft. 

7  in. 

0.  GO  ft 

6  in. 

0. 70  ft. 

3  in. 

0.  75  ft. 

10  in. 

0.65  ft. 

II  in. 

0.30  ft 

12  in. 

l.OOft. 

Montana  Sfa/e  Msy/iwai/  Commis.s/on 


t-Atlj^HIQRvW?  ENGINEER 


24T 
T 


CONCRETE  REINFORCING 
STEEL  BARS 


BAR  SIZES 

WEIGHT 

POUNDS 
PER  FOOT 

NOMINAL  DIMENSIONS-ROUND  StCT. 

OLD 
(INCHES) 

NEW 

(NUMBER) 

DIAMFTER 
INCHES  i 

3R0SS  SECT. 
\REA-SQINCH. 

PERIMETER 
INCHES 



© 

y  ^ 

© 

.167 

.250 

.05 

786 

(3/8) 

 >. 

© 

.376 

.375 

.1  1 

1.178 

s  

0 

© 

.668 

.500 

.20 

1.571 

(5/8) 

© 

1.043 

.625 

.31 

1.963 

© 

© 

1.502 

.750 

.44 

2356 

© 

2.044 

.875 

.60 

2749 

(0 

© 

2.670 

1.000 

.79 

3.142 

1  1  1 

© 

3.400 

1.128 

1.00 

3.544 

|i/s| 

© 

4.303 

1.270 

1.27 

3.990 

|l/4 

© 

5.3 1 3 

1.410 

1.56 

4.430 

The  new  bar  numbers  ore  based  on  the  number  of  The  above  weights  were  adopted  as  standards  by 
1/8  inches  Included  in  the  nominal  diameter  of  the  tne  institute  In  I934and  supersede  former  practice 

**ai"  .    "  .  m.^LmA  q  These  weights  hove  been  approved  through  the  U.S. 

Bar  number  2  .n  plain  rounds  only.  Bars  numbered  9,  f  Comfrerce  Simplified  Practice  Ffec- 

10  and  II  are  round  bars  and  equivalent  in  weight 
and  nominalcross;sectionoloreatotheoldtype  I  ,  ommendation  n 
|-|/8"and  1-1/4"  square  bars. 
Montana  3ta^e  Hiahwav)  Commission 


REV..  1-1  -  56 


APPROVED 


rAT£v-ftlGHWAY>  ENGINEER 


MARKS  ON  STONE  MONUMENTS 


Stone  corners  may  be  notched  on  edges,  or  grooved  on  facea 
depending  on  how  stone  is  set  in  relation  to  cardinal  points.  For 
convenience,  illustrations  below  show  grooves . 


INTERIOR  CORNER 

COMMON  TO    FOUR  SECTIONS 

/?<9/77  fa?/  0/7t/^0i///7  fat//7d(7r/<?5  0/~ 


EXTERIOR  CORNER 

COMMON  TO  FOUR  SECTIONS  ON  N.&S.  TOWNSHIP  LINE 


EXTERIOR  CORNER 

COMMON  TO  FOUR  SECTIONS  ON  E.8.  W.  TOWNSHIP  LINE 

M//77^r  af 0/7  /5z?/<7/7</ 

/Oreo?  //mte&Jcgsi  /7t//776<?r  a/" /77/'/<£f  f/v/77 


Where  ties  are  to  be  made  to  land  corners,  the  field  party 
should  have  a  copy  of  the  U.S.G.L.O.  notes  pertaining  to  same. 

The  topography,  description  of  corners  and  markings,  bearing 
trees  and  courses  contained  therein  are  indispensable  for  identify- 
ing old  corners. 

For  markings  used  in  special  cases  such  as  closing  corners, 
meander  corners,  witness  corners,  etc.,  see  Manual  of  Instructions 
for  Survey  of  Public  lands  issued  for  the  U.S.G.L.O. 

All  locators  and  R/W  field  men  should,  be  familiar  with  means 
of  identifying  corners  and  also  with  legal  procedure  for  reestablish- 
ing lost  and  obliterated  corners. 


MontanaStateH^hwa^^ 
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SECTION  AND    TOWNSHIP  PLATS 


1 

36 

31 

32 

33 

T.  3 

34 

6  N. 

35 

36 

„1 

1 

6 

5 

T.  3 
4  1 

5  N. 
3 

2 

1 

6 

12 

7 

8 

9 

10 

II 

12 

7 

13 

QJ 

<M 

18 

UJ 

« 

17 

16 

15 

14 

ro 

u,  18 

(VJ 

24tr! 

a:  19 

20 

21 

22 

23 

r*  n 

QE 

24 

19 

25 

30 

29 

28 

27 

26 

25 

30 

36 

31 

32 

33 
T'3f 

34 

>N 

35 

36 

31 

1 

6 

5 

T  3« 
4 

4-N 

3 

2 

1 

6 

E  SE 

27 

26 

34 

35 

Montana  Stale  ttifthwaY  Commission. 


TIE  TO  SECTION   LINE  ON  CURVE 


S<?m/~  fang<s>nf- 


£tescr/&4  /n  e/efe//  foe  of  corner  //See/  /o. 


8 


TIE   TO  SECTION   LINE  ON  TANGENT 


r7//  j 


ft 

«0 


Montana  State    Hifthwag  Commits 
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APPROVED_  ^^a<\  J  iA°CZe* 


WITNESS  MONUMENTS    FOR  CORNERS 


sc 


METHODS  OF  WITNESSING  CORNERS  WHICH  WOULD  BE  DESTROYED  BY  HIGHWAY  CONSTRUCTION 

Corner*  to  be  witnessed  where  ever  possible  by  4  monuments  so  that  orig- 
inal point  can  be  located  by  intersecting  alone.   Where  the  lay  of  the  land  or 
obstructions  is  such  as  to  prohibit  the  intersection  method,  not  less  than 2 
monuments  are  to  be  used  in  tying  the  corner.    The  engineer  will  be  expected 
to  exercise  his  best  jud«*ent  in  .selecting  the  position  for  witness  corners 
with  a  view  to  affording  definite  and  convenient  connections  from  the  witness 
corners  to  the  true  point  for  the  monument. 

When  corner  is  in  fill ,  cover  corner  and  record  as  shown  in  example. 

When  corner  is  in  cut,  reset  corner  from  witness  monuments,  placing  same 
at  least  12  inches  below  road  surface  and  record  depth  in  notes. 

Where  ever  possible  place  witness  monuments  1  ft.  inside  R/w  lines. 

Notes,  accompanied  by  sketch,  are  to  be  filed  in  the  office  of  the  County 
Clerk  and  Recorder  and  copy  of  same  to  be  sent  to  the  office  of  the  Cadastral 
Engineer  in  Brings  and  the  general  office  of  the  State  Highway  Commission  ,n 
He\ena. 


F/ush  or  Jje/ow 
//?<?  surface 


/2s 


■  fi/.f/artce  artdcrrrq/e  So  5ec.  Cor 

(01  Of>J0C*"'/<3  ^/ds) 


E 

Guards  fate 


j?x-fT£-/s  ^s/otv/s/t?  ^ 

Terry,  Mont. 
Aug.  2,  1935 

I  hereby  certify  that  the  section  corner  of  Section  1-2-11  and  12, 
T29N  -  R45EMPM  is  covered  by  highway  embankment  4  ft.  in  depth,  that  the 
corner  is  referenced  with  iron  pins  1"  x  30"  set  at  the  angles  and  ^stances 
as  shown  and  that  guard  stakes,  giving  description  of  corner,  angles  and  dis- 
tances as  set  adjacent  to  each  reference  monument. 

Tom  Smith 

Project  Engineer 
Montana  State  Highway  Comm. 

Comer  to  fee//***  rZ9JV-X*5f 


"Iron  Pin 


Volute 


Montana  State  HiRhwav  Commit  on 
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rATE^R  IGHWAt'  ENGINEER 


A?£K  ZO-/S/ 


TIES  TO  MUNICIPALITY  LINES 


Alternate  ne/noc/'- 
Cen/er  f/rre  ^/a//b/7/rrg 


\ 
\ 

X 


I 


 1  ||  

TIE  FOR  TOPOG.  TOO  FAR  FROM 
LINE  TO    CHAIN  CONVENIENTLY 


\4 , 


0  s 

J* 


s 


An 

j  i  


TZ 


#71 


It 


TIE  TO  CITY  OR  TOWN  LIMITS  , 

Lega/ 'description  of  city  or  /own  to  be  ^uhm/free 
vyifh  /oc&f/on  survey  notes. 


so' 


B/ock  Numbers 


3 
So' 


\25' 


J 

as 


5 

as 


6 

as 


25 


as 


so' 

so' 

so' 

/7 

/3\ 

JLP2?. 


€5  £5 


/7/3 


25' 


4 


/9 


(7V&/77(?J 


Montana  State  Highway  Commission 
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CONVENTIONAL    SIGNS  (CONTRACT  PLANS) 


pp/MAPY  POADS.OB  MCH  W/DEr 
ALL  otpeps  .03  f/stCM  W/DE 

P&/M/T/V&  p?OADS 
UM/MPPOVED  GOADS 
GPADEO  SOAD 
GPAVELED  SO  AO 
OILED  SOAD 

PAVED  SOAD  (3P/CK  OS  COASC.) 
FED.  A/D  POUT/MG  (moh-£X/£T£HT  SOAD) , 

FED,  A/D  POUT/S/G  (b/v  £X/ST/*/a  &Os4£>) 

MGPWAY  3/e/DG£  COV£&  'CLMA&  JF0*A/). 
Wt  WOOD,  3  i  ST££L,  C  *  CO*/Ce£T£  (A30V&) 

dpawsp/dges 
apcpsp/dges 

FPEE  FEPe/ES 
TOLL  FESP/ES 
HIGHWAY  TUMELS 
PA3S 

U.S.  J-//GPWAY3 

3 TATE  P/GPWAYS 
FED.  A/D  SYSTEM 
PEP.  y4/D  J5ECOS/DAPY  SYSTEM. 

DAM  W/TP  SOAD 
DAM  W/TPOUT  SOAD 
SA/LPOAD  (L^&G£  ^CAL£  MAP*). 
SA/L  SOAD (3 MALL  3~C^L£  MAP*). 
SA/LSOAD  STAT/ON3 


Montana  State  Highway  Commission 


r  i  i  i  i  i  i  i  i  i  i  i  I  n 


 "  PIPESTONE  PASS 


E.LCV.  S348 


FA- 
PA.3. 

M  


iTATt  HIGH  WAV  ENGINEER 


REV.  10-1-51 


CONVENTIONAL    SIGNS  (CONTRACT  PLANS) 


Z1Z 
01 


BA/LeOAD  CGC33/NG 
/SA/LeOAP  A30VE 
&A/L.eOAD  BELOW 
Pe/VATELY  OWNED  &A/LeoAD 
CATTLE  SUA  SOS 
/3/GNS  fie&AMj) 

(&2PL0CTO&), 

§  3ELL3 

K 

Ijj  L/GHT3  (3TAT/ONAeYj  . 
^  L/GHT3  (FLA3H/NG) 

^  L/GHT3(3TOP  /  Go) . 
\ 

<    W/G  WAG 

^  WATCHMAN 

Q  GATE 5  (NOT  CLA33/F/BO) 

^  GAT '£ 3  (MAM UAL.) 

|jj  GAT£3 (AUTOMAT/C) , 

\  3Aee/Ees  (manual) 

$  s 
3A/ee/Ees  (automat/c)  . 

\ 

^  APPeoACtf  WXMA//MG  JF/&/V3  (PLA/n) 
\aPPSOAC^  WASN/NG 3/GN3(feEPLECTOg) '. 
3  TATE  $  NAT/ ON  A  L  L/NE 
COUNTY  LINE 

C/rr,  v/llage  oje  soeouGH  L/NE 


Montana  Stale  Hiftnwan  Commission 
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REV.  IO-I-51 


3^ 


Dl 


CONVENTIONAL   SIGNS  (CONTRACT  PLANS) 


TOWN3H/P  L/N& 


3ECT/ON  UA/£  phow/ng  Corneryi^f/^f^ 


Ope/ 

eESE&VA  T/ON  L//VE 
FENCE  L/NE 
&A/L  FENCE 
GUASD  &A/i* 
GU/DE  P03T3 
SNOW  FENCE 
UNFENCED  F'&OP'E&TY 

/e/w  L/NE 
e/w  l/ne  (fenced) 
E.e.  &/w (fenced) 
b.  e.  3/W  (unfenced) 

BASE  O&  3USVEV  L/NE 

4  OF  3TA/CED  L/NE  WHEN  A  F>&0~/.  MADE 

T& AVE  LED  WAY 

LEVEE 

&ETA/N/NG  WALL 

cul  VEers  //v  f>lace 
New  c:ulv££T5  ((flan) 

NEW  CULVERTS'  (F&O^/Le). 
T~<eOLLEY  F>OLE 
F>OL£ 

TELEPHONE  F OLE- 
POLE,  GUYW/&E  #  AINCHOfZ  i- 
LIGHT  POLE  if. 

Montana   5tate  H\flhwaq  Commission.  


77777777, 


 (»-«*- 


6.5 


7T  a 

r7777J7Tf7J7 


Gate. 

-x — — x- 


GiVe  5  fa  ■ 

 II  


Give  sta. 

ii  ii   n  ii   ii   ii  ii   ii  u  ii  ii  ii  ii  H 

Give  5fg.   

 jc-  y  *  *  


 i      ,  ,  i 

M  as"  AO'  E 


STAKED  N.3S°40'£ 


1 1 1 1 1 1 1  »  i  i  i  i  i  t  i  i  t  1 1 1 « '  1 1 1 1 1 1 1 1 1  1 1 

I  ft  HI  1 1 1  II 1 1  I  I  I  I  ■  1 1 1 1 1  *  1 1 1  1 1  II I  I  1*1 


Give  Sta. 


With  hdwl 
I  + 


yjithoui  hdwl 


t  F/ow  line  at  4  -7 


)6/Ve  po/e  numbers 

$  Sf-Q f ion  <"w 


APPROVED 
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CONVENTIONAL    SIGNS  (CONTRACT  PLANS) 


TELEGRAPH  POLE 
GL/r  POLE 

SWAMP 

D/tch 
&/P&AP 
iee.  jsvpwom 

DBOP  /NLET  OS  CATCH  3AS/N 
CONC  30*  CULVEST 
MAS/ HOLE 

HYD&ANT 
WELL 
SCALES 
STONE-  WALL. 
F~OOT 

CONC.  J5/DEWALK 

conc.  cues 

HEDGE 

HEAVY  T/MBEE,  WOODS 
SEPARATE  T&EES 

oecHA/eo 

SP&/NG 

IN TESM/ TTEN T  5Tje£A\f 
SMALL  C&E-EK 
/ee/GA  T/Or>  CANAL. 


rx/ncf) 


G/ve  S~fe. 


Pro  file 
Plan  a 

— _=r^=       _JJ  SUULSL  


Plan  Profi'/e       .  , 


To  be  labeled 
as  to  type 
or  service 


New  Q5ive_  3 /a) 


 fc/t/e  5fc.)  _ 

(  tN  PLACE)  (.Give  Stci  )   „ 


»  New  _  j       '    i/ffAtwr  i 


-d©  C1'  C'-  «" 


rK  @  <gfi 

(f1  G-  ®  ® 
<?i>    4i    (5!  ^ 


7&/7  Creek 


Montana   Slate  Hiqhwag  Commission 
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n5 
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CONVENTIONAL    SIGNS  (CONTRACT  PLANS) 


R./VBJZ3,  LA&GE  CP/EEK3. 
LAKE 

3LUFF3  OA2  CL/FF3 

GULCH 

GPAYEL  PIT. 


LAKE 


C/V/L  AEEONAUT/C5  AUTHOe/TY  /NTSeMED/A  TE  A/€  F/ELD  0- 


COMME.eC/AL  OM  MUN/C/F>AL  AlB  F/ELD 
MAZKED  A\UX/L/A/eY  A/B  F/ELD 
LETTEe  *3' V/NP/CAT£3  H0U5/NG  PAC/L/T/ES 

Golf  Geo uno    o&  counts  y  club 
PA/e  grounds 

CEtfBTESY 

/NCoepo&A  TED    TO WN 
3TA\TE  CAP/TAL 
COUNTY  SEAT 
OTF/EP  TOWN 3 
P4&M  UNIT 
DWELL/NO 

G&OLJP-5  OP  DWBLL/NG3 
SMALL  3U3/NE33  E3 TA 3L /3PN/EN T 
GeOUP  OF \3 'MALL  3U3/NE33  ESTA3L  /3HMENT3 
TOWN  HALL 

Montana  5tate  Highway  Commission  ■       . . 
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CONVENTIONAL    SIGNS  (CONTRACT  PLANS) 

CHUSCM 

1 

SCHOOL  HOUSE 

a. 

CO€S  £  C  TIONA  L  /NS  77  TU  T/ON 

cm 

/NDUST/S/A^L  P>LANT 

J 

BEET  DUMP 

CAMP     0&  LODGE 

oe  GUAeD  STAT/ON 

LOOKOUT  STAT/ON 

SA  WM/L  L 

CAMPC€OUND  A 

SEASONAL  OB  3UMMEB  COLONY  DWELLING 
GISOUP  OP  SEASONAL  OS  SUMMES.  COLONY  DWELL /NG .  — 
M/NE  f  QUA  GEY  OS     OP>EN  CUT  » 

O/L    O/e  CAS  WELL 

6b 

TANKS 

® 

POWE&  PLANT 

a 

POST 

n 

&AD/O  STAT/ON 

GAS 3 AGE  DUMP 

m 

STATE  /eOAD  GAG  AGE 

■ 

GAME  PA&M  OS  P/SH  MATCH E BY 

U.  S.  P>0&T3   OP  ENT&Y 

* 

STATE    COUGTESY  STAT/ON 

ft 

STATE    COURTESY  STATION 
WITH  PIT  SCALES 

* 

\               Montana  State  'HiqhwaM  Comm\ssion 
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CONVENTIONAL  SIGNS  (CONTRACT  PLANS) 

a  Boy  Scout 

GAUGING  O&  PUMP/NG  5  TAT/ ON 

e 

Granite 

PSOM/NENT  PEAK 

GL  AC/EG 

je55Eevo/e  with  dam 

ffl 

STATION  MA&KEIZ, 

® 

i       jP/lA/  M '  OSJUMENT 

0 

•  1.1  or  H.T. 

L/GHT  CABLE 

 LC.  

 LC  

T"ai  s o u r\ k.i P  sic*  Ttz  1  p-  ^ 

1  £       rrt  UrvIZ,    UK.    1 C Sm  C r rr 

 TELEPHONE-  OX-TZLEG.  

W47^/e  LINE 

 w  

 w.  

3EWEJS  LINE  frTORM  OK  ^AHtTAZV) 

 s  

 3  

NATURAL  GA5  LINE 

 MG.  

 MG.  

GASOLINE   0/e  OIL  LIME 

--GASOLINE 

oe  oil  

Conventional  signs  for  use 

ON  CROSS 

SE.CTIOKIS. 

POWB/S.  POLE  (hJo-  of  Wires  j  Yo/faje) 

Y 

TELEPHONE  POLB  fhfo.  0/  Wires  $  ]/o/foje) 

T 

TELEGRAPH  POLB  (V*  0/  Wires  f  vb/faf*) 

T 

GUV  POLS 

1 

-rr 

ANCNOie        P>oL£  3&ACE: 

APPROVED 


Montana  State  VAiflHwa^  Commission 
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STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 


MEMORANDUM 

TO:  ALL  BOOK  HOLDERS 

FROM:  *"RED  ClU  INN  ELL,  JR.  State  Highway  Engineer 

SUBJECT:  STANDARDS 

I         Enclosed  please  find  loose  sheets  of  new  or  revised 
standard  drawings.     These  are  to  replace  or  add  to  those  now  in 
your  book. 


<—fRED  ttUINNELL,  JR. 


Fa 

MRWrcas 
Enc  . 


r 

i 

l 

i 


STD  .  DWG.  NO.  3  I 


Stretching   Post  /3£0"  Maximum  from 
corner  post  or  as  required  /by  ground  //he. 
Sreee    construction  seme  as  at  corner^ 


[  %  /he  posts  ^  h//re  bracing]  j , 
-iiij  spa ced  ^tw/sfed. 

/6-e"c.  to  all  

/e 


RIGHT  OF  WAY  FENCE. 

4     WIRE     FENCE       (TYPE     F-  4) 


RWFI 


Brace    corner  f  gate  posts  as  below. 
Corner  posts  to  be  braced  on  ail  sides 
receiving  tension. 

n 


Note : 


Metal   Fen^rdt  3  fay  (see   nop/  be  low) 


stays  to  be  used  when  Type  F-3  or  F-4    Fence   is  p/aceof  on  Interstate  Highways. 

J    WIRE    FENCE     (TYPE  F-3) 


fi  if 
1 1  ii 

IX  


i 


u  -Met* /-FencU  Stay' 
(See  iV6te>  abovej 

BARBED     WIRE  a 

t 

V, 

fir 


V///MWt////A\W/Wn\W 
I  I  '  | 


<Jime 


Notes  4  all  other  dimensions 
same  as    top  detail. 
WOVEN    WIRE    FENCE    (TYPE  F~2) 


\\\l!<t"x/6"  Wrought  steel  strap  l|l<o 


j  hinges  bolted  to  ga  te  iw/'th  '  '  <\| 
J-^a'x  3h."ga/v.  carriage  f>oh.s7~ 


M*/ls  \\\ 
IO  d.4 

:Clj'nchedj\ifor  gale  const, 
e'-s" 


FIELD     ENTRANCE     GATE     (TYPE  6-2) 


46  Alo.2.  electrically  welded^ 
twist  /in*  cha,' 


stapled   to  pos 

'  "  It 


■icatly    welded  7/t"   S'-/^-'r~  5'-/%" 
in     securely*  y.^l^"^  *T 
/  4  \leyer,       \f  jyX30"_^  L-*  V 


■  ah>"<tx30-'  jt^y  tied   to  matin 
fence    by  3     wire  /oops. 


Posrst      When    steel  posts    are    used,    they  shall   be  the  same    length    as   specified  hereon 

for     wood    posts.  For  arrangement  of  steel  post  brace  assembly  see  std.  owg.  No.  S4  RwF. 

Lumber'    Full    sawed    Montana     larch,    or    Montana    or    Pacific   Coast  Douglas    Fir.  Braces 
may     also    be     constructed    of  peeled   round   poles    of   a     minimum     diameter   of  4U 

Leaning  fence    may   be    substituted    if  approved  in  v/rit'inq  &y  the  Lrntjtneer: 

&fee/  End,   gate    and   corner    posts    and     braces     shall  be  Imbeddad    In  Class"  F  "  concrete 
in  a  manner    similar     to     the    illustration     on    Standard    Drawing    A/o.34  PWF. 

r 


APPROvepJAM.  hjUHSiU 

5 TAT 6  MIOIIWAV  eNOINE6R,_ 
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COtvlBlNK-nOU  BARBED  AvKID 
WOVEN  W\RE.  FE.K1CE 


R/W  LINE,  ^7 


R/W  FENCE 


PHHEL1  TO  BE 
SO  LOCKED 
THAT  ANIMALS 
CANNOT  PASS, 


MOTE:  ALL  FENCE  WIRE  TO  Bt  PLACED 
ON  PASTURE  SIDE  OF  POSTS  EXCEPT  ON 
CURVES  THE  WIRE  5HM-L  BE  PUA.CEO 
ON  THE  OUTSIDE  OF  THE  CURVE. 


END 
PANEL 


R/w  LINE  -^7 


■  CROSS  FENCE 


END  PANEL 


BEG. 
"FENCE 


BRACE  PANEL 


(-ENO 


NO  FENCE 
ENO  PANEL 


WIRES  TO  BE  RUN 
TO  EACH  WING 


PLAM  OF  FEVJCE  AT 
CHANGE.  IN  r/w  width 


PUAVI  OF  FEHCt 
AT  DRaIU^QC  STRUCTURE- 
PR   STOCK  PASS 


r-4"x4"  BRACES 
OR  EQUAL 


BRACE  WIRt-PVACEO  IN  COMPLETE 
LOOP  OR  LOOPS  AND  THESE  THEN  TWISTED 
TOGETHER  TO  FORM  A  SINGLE  TWISTED.  WIRE 


PLAN!  OF  STRAIGHT  FENCE 
ftNlO  CROSS  FE.SICE.  CONNECTION. 


ALL  BRACES  SECURELY  OAPPED  INTO 

AMD  NAILED  TO  POSTS.  . 

USE  NO  STAPLES  ON  \ 
BRACES. 


FENCE.  COMNE.CKON  TO 
STOCK  GUARD  OR  AUTO  GATE 

FOR  DETAIL  OF  STOCK. 
GUARD  36.6.  STA.NDARO 
DRAWING  MO.  35- SQ. 

TYPE  "C-V/" 


CORKER,  GATE. 
OR  EnO  PAH6.U 


METAL  CORNER 
GATE  OR  END 
-  POST. 


LINE  POST  SPACING 

STRAIGHT  FENCE. 


BRACE.  PanEU 

TO  BE  PLACED  NOT  MORE  THAN 
990-0"  APART 


METAL  LINE  POST 

r  "l-O"  LONG.. 


FEUCE.  WITH  WOOD  POSTS 

METAL  BRACE 

"MIN.  L5..  T'-8" 


WIDTH  AS  SPECIFIED 

STEEL.  GATE,  j  BRACING 


NOTE.'.-  GATES  WILL  BE  SINGLE 
OR  DOUBLE  AS  SPECIFIED 


CONC.  -J 
(FOOTING 
*  COR  POSTS  TO  BE 
BRACED  ON  ALL  SIDES 
J5^ljk  RECEIVING  TENSION. 

 IG  -6 


fit 

<< 


r  LINE  POST  SPACING 

CORMtR,  GATE.  STRAIGHT  FENCE. 

OR  E.MD  PWEL 

NOTE:-     ALl   TYPES  OF  "PANELS"  SHALL  6E 
DESIGNATED  AS  "FENCE  PANELS"  IN  THE 
PROPOSAL  AND  CONTRACT. 


2P3C 
l&R  OVA. 

BRACE  PANEL. 

TO  BE  PLACED  NOT  MORE  THAN 
990'-0"  APART. 

FENCE.  WITH  STE.E.L.  POSTS 


Montana  State  HioVrwaLi  Commission 


STEEL  GATS.  |  BRACInQ 


APPROVED 


NOV.  14, 1957  


STATE  HIGHWAY 


•£nigtn 


CP 


EER 


FURROW  DITCH   $  DITCH  BLOCK 


STO.  DWG.  MO,  151 

FD 


FURROW  DITCH 


Fuzzow  P/fches  jshoti  be  constructed  wherever  pass  ib/e 
as  d/rected  by  the  £r?g/neer.  ^ 
The  unit  of measurement  shaii be  the  cubic  uard. 
Quantities  wit/  be  inc/uded  in  the  payment  tor 
Onc/assified  £xca  vat  ion  ■ 

Ofpth  of  the  furrow  ditch  wiit  be  as  directed  by 
the  Engineer- 

DITCH  e>LOCK 


to a 


t/orz:-  keep  fop  ofd/'/cf?  b/oc£  af/ee&ir  /.o  ff 
be/ow  f/nisned  shoo/o'er  e/evaf/'on  ana 
foe  of  ^/ope  f/ow  to. of  from jD/fte. 


r  ".: 


Montana  Sfra+e  Highway  Commiasion. 
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STQ,  PWq.MO.  n\ 


STANDARD  SUMMARY  NOTES 


GRADES  For  re /at /on  of  prof/ /e  grade  fo 

sub-grade  see  iyp/'ca/  secf/on- 

EMBANKMENT  Quantities  shown  on  p/ans  /hc/ude 

shr/nka$e,  un/<*3S  o/herw/se  noied. 

SHRINKAGE      3ee  3 id.  2<f2 -5F  #  243-5/=! 


BORROW 
OVERHAUL. 


Borrow  p/is  or  source  pr  borrow  , 
shown  on p/or?53  or  as  c/es/jnofed 6y  £nyn 

Free  hau/  tim/i  is  /ooo  'feei 


SURPLUS 


WIDENING 


Surp/us  or  excess  io  be  disposed 'of  as 
^sAowr?  on  p/ons  or  Spec.  Prows/bns. 
3ee  Sid.  23/  -GS 
SUPERELEVATION  5ee  Skf.  23I-G& 

PROJECTIONS  A//  pro/ecf/ons  fp  6e  checked 

/h  fie/a  win  reference  ro  rne 
3 is /red '  //ne. 

FURROW  DITCH  See  S/ondord  Dwg.  No.  131- FO. 


Montana  Stale  Highway  Commis3\on. 
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Airport  -  highway  clekrknce..  ^hc 


LANDING  STRIP 
(DIRT  OR  GRASS  SURFACE^ 


wo' 


NUM. 


Road  shoulde-r^ 


3g 


APPROACH 
ZONE. 


SURFACE.  OF  STR/F> 


 1 INB. 


SAME  ELEV.j 

G£-N&RA>L    SMALL.  AIRPORT 


 —  ^ 


5 

\ 
\ 
I 

5 

s 

3  . 


PAVE.D  RUNWAY 


— FT 

A50' 


200' 


EOAD  SHOULDERS 


APPROACH 
ZONE 


SURFACE.  OF  RUNWAY 


erf* 
A 


SAME  E.LEV-J 
PAVED  RUN\NAY-UO^  INSTRUMENT 


SHOULDERS^ 


,/3o'    PAVE-D  RUNWAY 


SURFACE.  OF  RUM  WAY 


9 


J  A  ME  eCEV. 
PAVED  RUNWAY"  -  mSTRUMCNT 


M 


onl-ana  5-Va-Ve  Highway  Commission. 


KPP ROVE?  ji  -J2. <o_^58_ 


r 

K 

» 


-J 


I 

1 


1 


1 


